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ABSTRACT 


A computer program 'MEEDS’ for design and simulation 
calculations of a general multiple effect evaporation plant 
is developed in FORTRAN IV on IBM 7044 computer which, can 
also he used on IBM -370. The program can handle process 
engineering calculations for a N-effect evaporation plant 
with different heat recovery features like liquor and condensate 
flash tanks and liquor preheaters, and also account for the ■ 
effect of toiling point rise, radiation heat loss, finisher 
effect and vapor bleed streams. Process liquor can flow in 
forward, reverse, parallel or mixed pattern and also include 
two -tube pass arrangement in the first effect. The program f 

can be used for design of a multiple effect evaporation plant : 

for determining the steam consumption and heat transfer surface , 
requirements.. It can also be used for simulation studies to : 
predict or evaluate plant performance based on observed data. 

A rigorous design analysis procedure is also developed for I 

specifying the list of necessary input parameters for process j 
calculations of any complex evaporation plant. The versatility | 
of the program MEEDS is established by solving several design j 

i 

and simulation problem's. These include evaporation plants of ' 

i 

diverse complexities for systems like sugar solution, alnminate : 
liquor, caustic lye, brine, black liquor and other process | 

liquors. Execution time for MEEDS for the various problems j 

considered is 1-15 s requiring 3-14 iterations for the desired 

[ix] 


convergence. 
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CHAPTER 1 


CHEMICAL PROCESS EVAPORATORS 

Evaporators are used in a number of process appli- 
cations for increasing the concentration of dissolved solids 
in the process liquor. Some of these applications include 
the following; apple and citrus fruit juices, milk, cane 
juice (sugar), brine (salt), caustic lye, aluminate liquor, 
spent pulping liquors, gelatin, vitamin, ammonium nitrate, 
urea* eoffee extract, glycerine etc. Equipment used in the 
evaporation plant is generally classified as standard eva- 
porator and long tube vertical (LTV) evaporators (climbing 
or falling film); forced circulation (PC) evaporators are 
used either for the final concentration when liquor viscosity 
tends to have an adverse effect on heat transfer rates or 
for systems requiring expensive tube material (S. S. and 
special alloys). Agitated thin film evaporators are used in 
special applications for handling systems which are heat 
sensitive and/or highly viscous. In the chemical process 
industries standard, LTV and PC type of evaporators units are 
quite common for a wide range of applications handling aqueous 
systems. 

The evaporation plant, in general, can have N-effects 
with different heat recovery features like liquor flash tanks, 
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condensate flash tanks and liquor preheaters and also the 
finisher effect. Process liquor flow can follow either 
forward, backward, parallel or mixed pattern through the units 
and also incorporate two tube pass arrangement in the first 
effect. The plant can also have the facility to withdraw some 
of the vapors from first few effects as vapor bleed streams. 

r 

Since the process engineering calculations of such 
complex evaporation plants are quite involved, a general 
computer program 'MEEDS* is developed in this work. In 
addition to all complexities listed above, the program can 
also account for boiling rise and radiation heat losses. 

The program •MEEDS' can be used for both design and 
simulation studies of an evaporation plant. In design cal- 
culations the program estimates the steam and heat transfer 
surface requirements. In simulation studies it can either 
compute the- values of overall heat transfer coefficient and 
steam requirement or predict changes in plant performance 
and steam consumption resulting from fluctuations in input 
parameters like steam pressure, feed conditions, product 
concentration and vacuum. It can also predict the plant 
performance when one of the effects is bypassed for maintenance 
purposes. The program can also be used to recommend modifi- 
cations to existing evaporation plants for improving the 
performance and steam economy. A detailed analysis of process 
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design variables for evaporation plant has also been carried 
out to generate a list of necessary input parameters to be 
specified for process engineering calculations of any complex 
evaporation plant* Several design and simulation problems 
of evaporation plants of diverse complexities for different 
process liquors have been solved by the program 'MEEDS' to 
demonstrate its versatility. 



CHAPTER 2 


COMMENTS OH OBJECTIVES AND PUBLISHED CALCULATION 
METHODS OE MULTIPLE EFFECT EVAPORATORS 


2.1 Steam Economy and Capacity of Evaporation Plants :- 

Multiple effect evaporators are used in the process 
industries to accomplish a large increase in the concen- 
tration of the dissolved constituents. For example the con- 
centration of kraft black liquors is raised, from 12-15 per 
cent to 65 - 65 per cent, crude glycerine in spent soap lye 
from 8-10 per cent to 80-82 per cent, caustic soda solution 
from 10-12 per cent to 50-52 per cent, and cane juice from 
13-15 per cent to 58-60 per cent. These plants generally 
have several of the following features: N-effects, liquor 
flash tanks,, condensate flash tanks, liquor preheaters, 
finisher effect and vapor bleed points. Evaporation plant 
is designed for a specified capacity to give the product of 
desired concentration levels suitable for further treatment 
in the process. Capacity of the plant is represented as the 
hourly rate of evaporation for specified flow rate of feed 
and concentrations of inlet and exit streams. A related 
factor used in evaluating plant performance is the steam 


economy* 
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Steam economy of an evaporation plant is the ratio 
of the amount of water evaporated per unit weight of fresh 
steam consumed. The steam economy of a single effect 
evaporator is normally 0,75-0.95 depending upon feed and 
steam conditions and heat losses from the system. Steam 
economy can he increased to a theoretical maximum of N in a 
N-effect evaporation plant (N s number of effects) by sequen- 
tial reuse of the vapors generated in the first effect as the 
heating medium for the following effects. The vapor from the 
last effect is connected to barometric /surface condensor and 
then to the vacuum system consisting generally of two stage 
ejectors using high pressure steam as motive fluid. Process 
liquor flows in forward, backward, parallel or mixed manner 
through the units depending upon flow rate and temperature 
of feed and physico-chemical characteristics of the liquor 
system. Steam economy can be further improved by reusing 
flash steam from steam condensate and liquor streams. Steam 
condensate from first effect is flashed in one or two stages 
in flash tanks and the flash vapors sent to one or more of 
the following effects; the condensate is normally returned 
to the boiler for steam production. The contaminated conden- 
sates from the second effect onwards also can be flashed 
sequentially either through the calendria of the succeeding 
(n-2) effects or through separate flash tanks; the combined 
contaminated condensate from the last effect steam chest is 
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either drained or used elsewhere in the factory. 

The product liquor withdrawn from one of the rfjirst 

r 

few effects operating under positive pressure also can be 
considered for heat recovery by flashing through product 
flash tanks in one or two stages. This accomplishes a 
further evaporation of 2-3 per cent and the reuse of flash 
steam can improve the steam economy of the plant. 

The capacity as well as steam economy of the evaporation 
plant can be improved by preheating the intermediate liquor ; 
streams to the necessary boiling temperatures, particularly 
in backward flow liquor arrangement. This is done either in 
external heat exchanger (shell and tube, plate or spiral 
type) or internal heater forming an integral part of the 
evaporator effect. | 

Thermocompressors based on steam jet ejectors are 
also used to improve steam economy in some instances for 
raising the vapors to the desired steam pressure levels. ; 

Higher concentration levels are obtained with viscous 
systems by incorporation of a forced circulation evaporator 
(frequently called as finisher or concentrator) in the j 

evaporation plant as an additional effect. The vapors from ■ 

f 

finisher and finisher steam condensate flash tanks are used i 
in the main evaporation plant to improve steam economy. 

s | 

A portion of the vapors generated in the first few 
effects of a multiple effect evaporator are sometimes withdrawn 
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as bleed stream for either preheating the feed solution or 
for use elsewhere in the plant requiring low grade steam. 

Steam economy can also be improved by raising the feed 
temperature. Steam economy also increases with the decrease 
in feed concentration. Similarly feed pattern also affects 
the steam economy. The feed can be introduced to more than 
one effect either in parallel or mixed arrangement to handle 
large liquor rates and to improve the economy* steam economy 
can also be improved by utilization of low pressure steam 
which has lower heat of vaporization. 

Capacity of the evaporation plant depends on heat 
transfer rates governed by equation (2.1) for the individual 
effects. 

\ = Ui A i (DT) i (2.1) 

in the above equation represents the overall co- 
efficient for heat transfer through the three major resistances 
contributed by steam condensate film, tube wall and process 
liquor film. Among these resistances, the resistance on the 
process liquor side is quite significant. The liquor also 
may have tendencies to form scale deposits on tube walls and 
result in additional resistance across the scale deposit. 

Bach effect in the multiple effect evaporation plant 
operates at a successively lower pressure levels and the last 
effect is connected to vacuum. The overall temperature 
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difference available is the difference between the saturation 
temperature of steam in the first effect and the temperature 
corresponding to vacuum in the last effect. The overall 
temperature difference is distributed across the different 
effects. Due to the presence of solute in the process liquor 
and effect of hydrostatic pressure, the temperature of the 
liquor in the effect is somewhat higher than the saturation 
temperature of vapors leaving the effect. This elevation in 
"boiling point (Boiling Point Rise, BPR) decreases the 
temperature difference potential available for each effect 
and hence must be included in process engineering calculations. 

Overall heat transfer coefficient in multiple effect 
evaporator for the different effects reflects changes in 
physico-chemical properties of the liquor with progressive 
increase in the concentration of the solution across the 
units. The value of U depends upon a number of parameters of 
the liquor system, hydrodynamic conditions and equipment 
geometric factors. Amongst the engineering properties of the 
liquor, viscosity is a particularly important parameter in 
controlling U-values; viscosity depends upon composition, 
concentration and temperature of the solution. In systems 
consisting of polymeric organic constituents like pulp mill 
black liquors, a sharp rise in viscosity is observed above 
a concentration of about 35-40 per cent; backward feed 
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arrangement for the liquor flow is recommended in such cases 
so that the concentrated solution is handled in the first 
few effects at a higher temperature. An increase in liquor 
velocity improves U-value and also decreases the tendencies 
for scale formation. Increased liquor flow can he obtained 
by a two-pass arrangement in first few effects in backward 
feed arrangement. Forced circulation units are recommended for 
some viscous systems and also when scale deposit problems 
are likely to be severe. The U-value also depends upon heat 
flux which determines the heat transfer mechanisms. Amongst 
the other factors affecting the U-value, the length, diameter 
and thickness of tubes and material of construction, are also 
important. Heat transfer mechanisms and liquor flow patterns 
vary among the different types of evaporators and thus 
deteimine the values of overall heat transfer coefficient. 

Since the overall heat transfer coefficient depends 
upon a number of factors, reliable U-values can only be 
obtained from experience from commercially operating plants. 
Reasonably reliable data can also be obtained from pilot plant 
runs using the desired commercial liquor system of interest. 
Literature reports U-values for some systems of commercial 
interest. It is desirable to have an empirical relation for 
estimating the values of overall heat transfer coefficient in a 
given application as a function of the several factors listed 
above. Generalised correlations of this type accounting for 
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the effect of all the variables on the values of overall 
heat transfer coefficient are not available. In a few case 
like sugar solution and paper mill black liquor correlations 
of the type equation (2.2) and equation (2.3) have been 
proposed which can be used for the range recommended by the 
investigators [1, 2]. 


U = U[T, p, C p ] 


U = U[ji, q, T, (LF), (XU?)] 


where , 


T 


Y 

% 

.(LF) 

(X1F) 


Boiling temperature of liquid 
Viscosity of 'the liquid 
Specific heat of the liquid 
Heat flux 
liquor feed rate 
Concentration of liquor feed. 


( 2 . 2 ) 

(2.3) 


2.2 Process Engineering Aspects : 

Process engineering calculations of evaporation plant 
involve the solution of a system of mass and energy balances 
and heat capacity equations. Evaporator calculations are 
generally of an iterative nature based on a set of preliminary 
values for the temperature distribution,until the desired 
convergence is obtained. Such iterative calculations are 
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relatively simple for a plant having two or thnee effects. 

For such simple problems, the methods proposed by Ray and 
Carnahan [3] Bonilla [4] and Hassett [5] can be used.,- Wise [6] 
and Oden [7] have suggested graphical methods for evaluating 
the performance of existing evaporation plant based on flow 
rates and operating data. However, • with more than three 
effects, the conventional trial and error methods become 
tedious and time consuming and generally a shortcut procedure 
is adopted which will approximate the results. Ray and 
Carnahan [3] and Coates [8] have also suggested such shortcut 
methods for evaporator design calculations. Skelland [9] has 
derived an expression for the optimum duration for operating 
multiple effect evaporators based on different economic 
considerations and scale deposit problems. Itahara and 
Stiel [10, 11] have developed a procedure for optimal design 
of a simple evaporation plant by dynamic programming. Burdett 
and Holland [12] have investigated the dynamic response of a 
17-effect evaporation plant for desalination. Computer programs 
'EVAPOCHALM' and 'INDUES' have been developed by Jernquist 
and coworkers [13] and Bolmstedt and coworkers [14, 15] 
respectively for design and simulation of evaporation plants. 
These programs are based on modular concept of compiling 
flowsheets of evaporation plant. The module consists of 
a unit cell representing the several possible components of a 
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single effect in the evaporation plant. The unit cell 
comprises of evaporator vessel, CFT, IFT, heat exchanger, 
line mixers and dividers. The flow sheet of the plant is 
assembled in terms of the unit cells and represented by a 
connection matrix in the program, Bolmstedt [16] has recently 
presented another program DYNEFF which is modification of 
IHDUNS for simulation of the dynamic behaviour of a general 
multiple effect evaporation plant. A major limitation of 
the programs based on modular concept is that insufficient 
details are furnished in the published articles even though 
these programs are claimed to be of general nature, Hirth 
and Sampat [17] have presented a systematic development of a 
computer program for a multiple effect evaprator which can 
handle up to 10 effects and includes auxiliary heat recovery 
features like a liquor flash tanks, condensate flash tank and 
feed flash tanks. However the computer program of Hirth and 
Sampat is still not a general one applicable to any evaporation 
plant. Thus this study was undertaken to develop a general 
computer program for process design and simulation of complex 
evaporation plants. The program to be developed should be 
useful for any complex evaporation plant handling process 
solution like sugar solution, kraft black liquor, glycerine 
solution brine, aluminate liquor and several other liquor^ in 
forward, backward, parallel or mixed flow patterns with 
different features like any number of effects, liquor flash 
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tanks, condensate flash tanks, integral heaters, vapor 
bleeding points and finisher. The program should also be 
useful for the plant having two-tube passes (two bodies - 1A 
and IB) in the first effect. The program should be able to 
account for radiation heat losses and the effect of boiling 
point rise. In design calculations, the program should provide 
values of steam and heat transfer surface requirements. In 
simulation studies either it should be able to calculate values 
of overall heat transfer coefficient and steam consumption or 
predict performance of an existing plant based on 

operating data. In addition the program should take minimum 
computer time for the different process calculations. 



CHAPTER 3 


ANALYSIS OF PROCESS DESIGN VARIABLES FOR EVAPORATION PLANT 

— 1 — — " . "i i n i . — I. . -.— i 

Evaporation plant operates under certain physical and 
process constraints to yield the desired product rate and 
quality. These constraints are the usual design specifications 
from equipment suppliers and also form the basis for the 
process design guarantee given by the vendors for plant 
performance. Design calculations evaluate heat transfer 
surface and steam consumption for specified terminal conditions. 
Similarly simulation predicts plant performance for a given 
process system. Both design and simulation require a knowledge 
of flow rate, temperature, pressure and concentration of various 
streams in the plant. These can be obtained from detailed mass 
and energy balances and heat transfer expressions for the 
evaporation plant. While such relationships are relatively 
few in number for a plant having one or two effects, the 
complexities increase considerably with increasing number of 
effects. In such cases, a design analysis approach of the 
problem will facilitate the convergence of the desired design/ 
simulation calculations. 

The design analysis provides the degree of freedom (N^) 
for the unit and is the difference between total number of 
variables (N ) and the number of restrictions (N ) such as 
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temperature, pressure, rate and concentration identities 
between streams as well as other inherent restrictions like 
vapor liquid equilibrium and boiling point rise besides the 
conservation equations. The degree of freedom gives the 
number of variables to be specified to define the problem 
completely. Process calculations will then converge to an 
unique solution to the problem [18]. This chapter outlines 
a rigorous design analysis procedure for any evaporation 
plant. The method developed can be used to analyse both 
design and simulation studies of multiple effect evaporation 
plants. 

3.1 Design : 

In this section the results for a single effect are 
considered at first and then extended for the general case 
of N-effect system; special features like flash tanks, 
integral heaters, vapor bleed points and finisher effects 
are then included sequentially in developing a general expre- 
ssion for the degree of freedom for any evaporation plant. 

3.1.1 Single Effect : 

A single effect evaporator is treated as a combi- 
nation of a stream divider and heater; the former represents 
the liquor side where feed is split into vapor and liquor 
streams by a heat input stream and the latter denotes the 
steam chest transferring the latent heat of condensation of 
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steam to the process liquor[Fig. (3.l) ]. Boiling point ri.se is 
assigned 

^to he negligible for the initial analysis. Even though the 
process liquor stream contains only two components (solvent, 
solute), a general terminology of C is retained throughout 
this analysis. Each stream is defined completely by (C+2) 
variables denoting temperature, pressure, concentration and 
rate. The divider element with three material streams and 
one heat stream has a total of [3(C+2)+l] variables. The 
solute being nonvolatile, concentration identities between 
the vapor and liquor streams as well as feed and liquor streams, 
each contribute (C-l) inherent restrictions. Additional 
restrictions can be temperature and pressure identities 
between vapor and liquor streams, overall material and energy 
balances and an equilibrium condition between the boiling 
liquid and vapor. These give the total number of restricting 
relationships (N r ) as [2 (C-l) + 5] = 2C + 3. The degrees of 
freedom for the divider will then be [(3C + 7) - (2C + 3)] 

= (C + 4). Specification of the feed stream, pressure or 
temperature of the effect and evaporation in the effect or 
Concentration of product or the heat transfer rate will 
utilize these (2C + 3) degrees of freedom. 

The heater element has two single component material 
streams and one heat stream to give N = [2(3) + 1] = 7. The 
number of restricting relationships for this element is equal 
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to 5 and includes the flow rate, temperature and pressure 
identities of saturated steam and condensate, energy balance 
relation and vapor-liquid equilibrium. Thus the heater will 
have 2 degrees of freedom which can be used in specifying 
pressure or temperature of steam and flow rate of steam or 
the rate of heat transfer. 

The degree of freedom for the combination of divider 
and heater is the difference between the sum of the 'degrees 
of freedom of the two elements and the variables associated 
with the interstreams connecting the elements. Degrees of 
freedom for the combination are [(0+4) + 2-1] = (C+5). 

The fundamental equation of heat transfer in the 
effect can be given by equation (3.l). 

Q = U.A. (DT) (3.1) 

Heat transfer rate Q is fixed by the specifications 
discussed above and consequently for design calculations, 
area can be obtained from equation (3.1). Thus equation (3.1) 
introduces two more variables (TJ and A) for the evaporator 
with a net increase in degrees of freedom of evaporator by 
one. 

Degrees of freedom for the single-effect evaporator is 
therefore [(0+5) + l] = (C+6), of which (C+3) are utilized for 

specifications of feed stream and U of the evaporator and 

[ 

one from each of the following groups of variables is selected 



19 


for the remaining degrees of freedom. 

1. Steam pressure or temperature 

2. Effect pressure or temperature 

3. Steam rate, product concentration or total 
evaporation. 

3.1.2 Multiple Effect Evaporator : 

In a double-effect system, two evaporator units 
similar to Eig. (3.1) are connected in series as shown in 
Fig. (3.2). In this arrangement, vapor and liquor from the 
first effect go to the second effect and these constitute the 
interstreams with a total of [(C+2) + 3] variables; vapor 
stream has one temperature-pressure equilibrium. The single 
unit being the repeating unit contributes a value of one to 
the repetition variable. Thus the degrees of freedom for 
the double-effect combination will be given by equation (3.2) 

N f = 2 ( C+ 6 ) - [(05) - 1] + 1 = C+9 (3.2) 

The above analysis can be extended to a N-effect eva- 
poration- plant to give equation (3.3) for the degrees of 
freedom. 

N f = N(C+6) - (N-l) (04) +1 = 0+2N + 5 

(3.3) 

Specifications of feed stream and number of effects 
utilize (G+30 degrees of freedom in addition to N for speci— 
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fication of design U-values for the effects. The balance 
( 35m-2 ) is utilized for selecting variables from each of the 
following groups. 

1. Steam pressure or temperature 

2. Steam rate, total evaporation or product concentration 

3. Pressure' or temperature of each 'effect or (N-l) 
area ratios between N effects and temperature or' 
pressure in the last effect, 

° • - - ♦ • r 

Equation (3.3) is valid for forward, backward, parallel 
as well as mixed flow patterns of the process liquor. 

3. 1.3.1 Flash Tanks : ; 

Flash tank for stream condensate or product liquor 
can be considered as a divider with no heat stream (adiabatic 
operation). The degrees of freedom, therefore, will be (0+3), 
which may be used in specifying feed stream and pressure of 
the flash tank. Flash tank however does not alter the design 
analysis of the evaporation plant since the feed to flash 
tank is an interstream and there exists pressure identity 
between flash tank and one of the effects receiving the flash 
vapors. 

However, repetition variables specifying the number 
of product and steam condensate flash tanks (N^ and N^) will 
increase the degrees of freedom by 2. 


= (C + 2H + 5) + 2 = C+2N + 7 


(3.4) 
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3.1*3. 2 Integral Heaters : 

The integral heater has two liquor streams and one 
heat stream. Plow rate, concentration and pressure identities 
of the two liquor streams and restricting relations like 
energy balance and heat transfer rate expressions give the 
degrees of freedom for each integral heater as [(2(C + 2) 
+1+2) - (C+l) - 2] = (C+4). These degrees of freedom can 
be utilized in specifying feed stream, exit liquor temperature 
and U-value for the heater. 

Liquor stream becomes interstream in the evaporation 
plant leaving only 2 degrees of freedom for each IH giving 
equation (3.5) for the degrees of freedom of a plant having 
integral heaters. 

= (C+2N+7) + 21^+1 = C+2F +2^+8 (3.5) 

3. 1.3. 3 Peed Pattern ; 

Peed to multiple-effect-evaporation plant can be 
admitted to any effect or two or more units in parallel. It 
is also possible to combine the liquor overflow from any 
effect with the liquor input of any other effect. The analysis 
presented above will be modified by the addition of extra 
specifications for the feed streams. With feed streams, 
equation (3.5) becomes 

N f = (G+2H+2N 3 +8) + U 4 -l) (C+2) + 1 
= lT 4 (C+2) + 2N + + 7 


(3.6) 
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3. 1.3. 4 Vapor Bleed Points : 

Vapor bleed point (VBP) is essentially a stream divider 
without any heat stream; (0+3) degrees of freedom can be 
utilized for specification of vapor stream and either rate 
or heat duty of bleed stream. These vapor streams become 
interstr earns in the evaporation plant and thus contribute 
only one degree of freedom corresponding to each VBP. So 
the degrees -of freedom of the plant increase by (N^+l) corres- 
ponding to Nfj vapor bleed points and one repetition variable. 

N f = [H 4 (C+2) + 2N + 2N 3 + 7] + (%H) 

= U 4 (C+2) + 2N + 2N 5 + N 5 + 8 (3.7) 

3. 1.3.5 Finisher Evaporator ; 

Finisher evaporator can be treated as one more unit 
in the normal multiple-effect-evaporation planb and has a 
separate stream supply; so the finisher has (C+6) degrees of 
freedom. In combination with N -effect plant, feed stream to 
finisher is an interstream and pressure of finisher is equal 
to the pressure of the stream chest of the effect where its 
vapor line is connected and so the additional degrees of 
freedom for the evaporation plant having finisher evaporator 
will be [ (C+6) - (0+2) - 1] = 3. One of these three degrees 
of freedom can be utilized for specification of U-value of 
finisher and other two for specifying one variable from each 
of the following groups: 
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1. Finisher stream pressure or temperature 

2. Steam rate, evaporation or product concentration 
from finisher 

Degrees of freedom of N-effect evaporation plant with 
Ng finisher evaporators will be given by equation (3.8). 

U f = [N 4 (C+2) + 2N + 2N 3 + N 5 + 8] + 3Hg + 1 

= N 4 (C+2) + 2N + 2N 3 + N 5 + 3^ 6 + 9 (3.8) 

The addition of Ny condensate flash tanks for finisher 
stream will increase the degrees of freedom of plant by only 
one, as discussed earlier to give equation (3.9). 

N f = N 4 (0+2) + 2F + 2N 5 + H 5 + 3N g 4 10 (3.9) 

3,1.3. 6 Boiling Point Rise : 

In the above analysis, boiling point rise was assumed 
to be negligible. Saturation temperature of vapor along with 
BPE of the liquor across the unit would give the exit liquor 
temperature. Therefore the modification in equation (3.9) for 
BPR in effects, LFT and finisher gives equation (3.10). 

N f = [N 4 (C+2) + 21 + 2 Nj + rr 5 + 3N g + 10] + N + + N g 

= N 4 [CM-2] + 3N + ^ + 2N 5 + N 5 + 4N g + 10 

(3.10) 

Equation (3.10) thus provides the degrees of freedom 
of complete N-effect evaporation plant with liquor flash 
tanks (N^) , fresh steam condensate flash tanks (Ng), integral 
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heaters (N^), feed streams (N^), vapor bleed points (N^) , 
finishers (Ng) and finisher stream condensate flash tanks (N^) 
and includes the effect of BPR of the process liquor. For 
design case these degrees of freedom may be utilized by the 
different specifications summarized in Table (3.1). 

3.2 Simulation : 

The degrees of freedom for the simulation calculations 
of an evaporation plant do not differ from the degrees of 
freedom for design case and are therefore given by the same 
equation (3.10). The utilization of the degrees of freedom 
differs in the two cases. For the case of plant design, 
values of overall heat transfer coefficient for the effects, 

IH and finishers are specified whereas for simulation purposes 
the heat transfer surfaces of these units are specified. 

Thus the equation (3.10) gives the degree of freedom 
for both design and simulation calculations of the evaporation 
plant having all facilities like LFT, CFT, IH, VBP, FIN and 
FOFT. In cases where the evaporation plant does not have 
some of these auxiliary features, equation (3.10) is modified 
to equation (3.11); m equals the number of auxiliary features 
present, in the plant and has a maximum value of 6 when all the 
features listed above are included in the plant, 

N f = N 4 (C+2) + 3N + N x + 2N 3 . + N 5 + 4N g + m + 4 (3.1l) 
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TABLE 5.1 


SPECIFICATION OF DESIGN VARIABLES FOR MULTIPLE-EFFECT 

EVAPORATION PLANT 


Variables specified Humber 

N, N 1 , N 2 , N 3 , N 4 , N 5 , N 6 , N ? 8. 

P or T of steam to first effect .1 

Steam rate, total evaporation or product 

concentration 1 

N^ fresh feed streams N 4 (C+2) 

U for effects H 

BPR for effects H 

T or P of effects or (N-l) area ratios N 


between N effects and T or P of last effect 


BPR in LFT 

Exit liquor stream temperature from IH 
U for IH 

Rate or heat duty of bleed streams 
P or T ' of finisher steam 

Steam rate, evaporation or product concentration 
from finishers 

BPR in finishers 

U for finishers 


N-, 


N, 


N, 


H c 

N, 


N 6 

N, 


N, 


IT(C+2) + 3N + N, + 2N, + N 5 
+ 4N 6 + 10 


Total 
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Design analysis for an evaporation plant having 
two tube passes in some of the effects is given in Appendix A. 

A typical evaporation plant shown in Pig. (3.3) 
is considered for illustrating design analysis procedures 
discussed thus far. For this plant N=6, N^=l, 1^=2, 1^=5, 
N 4 =2, N 5 =2, Ng=l and 2 . 

The degrees of freedom available for detailed process 
engineering calculations is 53 according to equation (3.11) 
with m=6. This is also verified independently from a detailed 
consideration of the total variables and restricting relation- 
ships for the evaporation plant of Fig. (3.3). Table (3.2) 
summarizes the various contributions to the total number of 
variables' (207) and Table (3.3) gives a list of all the 
restricting relationships (154). The difference of these two 
values giving degrees of freedom (53), is in perfect agree- 
ment with the value based on equation (3.11). 

After utilizing the degrees of freedom in specifying 
the different variables as discussed above, the solution of 
different expressions representing material and energy 
balances and heat transfer rates will lead to an unique 
solution of the problem. 



To vacuum 








TABLE 5.2 


LIST OF INDEPENDENT VARIABLES FOR SEX-IUP-LB EEFECT 'EVAPORATION P 


Variables ■ — - -■ - Number 

• - 8 

T,P, rate and concentration, of two feed streams 

and 13 exit streams from each- effect, IH, FIN, LFT 60 

T,P and rate of 12 outgoing vapor streams from 

each effect, PIN, LFT, CFT, and FCFT ? 2 vapor 

bleed streams and 2 steam line 'for first effect 

and FIN* ' 48 

T,P and rate of 11 outgoing condensate streams 

from each effect calendria, FIN Calendria, CFT > 

and FCFT 33 

Number of heat transfer streams in each effect, 

IH, FIN and 2 bleed streams 14 

BPR in each effect, FIN and LFT 8 

Number of temperature difference potentials 

in each effect, IH and FIN 12 

U and A for each effect, IH and PIN 24 

Total ML 
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TABLE 3.5 

LIST of RESTRICTIONS A ED RELATIONSHIPS FOR SEXTUPLE EFFECT 

EVAPORATION PLANT 


Re strictions /Relationships 


Number 


Material and energy balance over each, 
effect, calendria, PIN, PIN calendria, 

LPT, OPT, PCPT, IH and Bleed point 52 

Concentration identity between feed and 
outgoing liquor streams for each effect, 

PIN and IH and between vapor and outgoing 

liquor streams for each effect and PIN 19 

Temperature identity between outgoing 
vapor and liquor streams for each effect, 

CPT, PIN, PCPT and LPT and between incoming 

and outgoing fluids for calendria of each 

effect and PIN 19 


Pressure identity between outgoing vapor 
and liquid for each effect, CPT, PIN, PCPT, 
LPT and between incoming and outgoing fluid 
for calendria of each effect and PIN and for 


each IH ' 24 

Tempera ture-pressure equilibrium relation 
for each vapor stream: S, SPIN, V, VBLEED, 

VP IN, VCFT, VP CPT and VLFT 16 

Heat transfer rate expression for each effect, 

IH and PIN 12 

Temperature difference potential for each 

effect, IH and PIN 12 

Total HI 



CHAPTER 4 


MODEL DEVELOPMENT FOR PROCESS ENGINEERING CALCULATIONS OP 

EVAPORATION PLANT 

A model for multiple effect evaporation plant is 
developed in this chapter for use in either design or 
simulation calculations. Material and energy balance 
equations and heat transfer rate expressions are used as 
the basis for the model. Design procedure is developed 
using heat capacity equations for the distribution of over- 
all temperature difference driving potential across the 
individual effects. Material and energy balance equations 
are used for the distribution of evaporator duty and esti- 
mation of steam consumption and the required heat transfer 
surface obtained from rate equations. A simple case of 
sextuple effect evaporation plant depicted in Figure (4.l) 
is considered at first for illustrating the methodology 
involved. Several modifications of this simple design are 
considered next to develop a general scheme for multiple 
effect evaporation plant. Thereafter, changes necessary in 
the calculation procedure are then discussed for performance 
evaluation or simulation of the plant. The last section of 
this chapter deals with the computer program outlining the 
associated input data, arrays, counter data and subroutines/ 
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function, subprograms used in the program and a list of 
output parameters obtainable. 

4;1 Design ; 

For the sextuple effect evaporation plant given i-n 
Fig. (4.1), temperature difference driving force and rate 
of heat transfer in each unit are represented by equations (4.1) 
and (4.2). 

(BT) ± = (TC) i - (T0) i (4.1) 

= U ± A. (DT). (4.2) 

(TC)^ - saturation temperature of vapors from (i-l) effect. 
(TO)^ - temperature of liquor leaving (i) effect 

The overall temperature difference driving potential 
available is the difference between the saturation temperatures 
of fresh steam, (TS) and vapor leaving the last effect, (TC)j^ 

(DT) i = (TS) - (TC)^ (4.5) 

Equations (4.4) and (4.5) give the effect of BPR on (TC)^ 
and (DT).^ 

(TG) i = (T0) i _ 1 - (BPR) ± _ 1 (4.4) 

(DT) ± = (TS) - (TC)^ - (TBPR) (4.5) 

N 

where (TBPR) = (BPR) ± 

i=l 

Equations (4.6) can be written to represent (N-l) 
relationships each for any two consecutive units of N effects 
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o f the plant . 


TMDT). 

r i l 



u i + i < DT W 


\+± 


■] = 0 


(4.6) 


[i=l to ( N-l ) ] 


where R^ = A^/A^ + ^ 

Equations (4.5) and (4.6) form a set of N independent 
expressions which can be solved for temperature distribution 
(DT)^ by any method of matrix invertion like Gauss Jordon 
method with maximum pivot strategy. 

Material balances around each effect is given by 
equations (4.7) and ( 4 . 8 ) denotes the overall material 
balance. 


(io ) 1 = 

( 10 ) 2 - 

7 i 

(4.7.1) 

Uo ) 2 = 

(lo ) 3 - 

7 2 

(4.7.2) 

( 10)3 = 

(io ) 4 - 


(4.7.3) 

(K» 4 = 

(io ) 6 - 

7 4 

(4.7.4) 

( 10 ) 5 = 

(EP)-V 5 


(4.7.5) 

(lo ) 6 = 

( 10 ) 5 - 

T 6 

(4.7.6) 

(IP) - 

(io ) 1 = 

V 1 + V 2 + V 3 + V 4 + V 5 + Y S 

(4.8) 


Equations (4.7) canbe rearranged in terms of feed 
rate (IE) and vapor rates according to equation (4.9). 
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(I 0) 5 = 

(IF) 

* 7 5 




(4.9.1) 

(L 0) 6 = 

(LF) 

-v 5 

~ V 6 



(4.9.2) 

(m ) 4 = 

(IF) 

- T 4 

- v 5 - 



(4.9.3) 

( 10)3 = 

(LF) 

- 

- V 4 ' 

- 7 5 

“ V 6 

(4.9.4) 

(10) 2 = 

(LF) 

- V 2 

- v 3 - 

■ 7 4 

1 

1 

(4.9.5) 

(IOjj = 

(LF) 

- V 1 

- V 2 ' 

■ 

- V, - V - 

h 5 6 

(4.9.6) 


Material balances around liquor and condensate flash 
tanks are represented by equations ( 4 . 10 ) and ( 4 . 1 l). ! 

(LLFT0 ) 1 = (L0 ) 1 - (7LPT ) 1 (4.10) 

V " ‘ I ** 

(C0FT0 ) 1 = S - (VCPT ) 1 (4.11.1) 

(CCFT0 ) 2 = (C0FT0 ) 1 - (VCFT ) 2 (4.11.2) 

I 

The set of equations (4.12) denotes energy balances i 

for the six effects 

| 

S[(HS) * (HO-J - Y 1 (HY ) 1 = (L0) 1 (HL0 ) 1 - (LO^HLI^ I 

(4.12.1) I 

T 1 [(HY ) 1 - (HC) 2 ]+ (VCFT ) 1 [(HYCFT ) 1 - (H0) 2 ]- V 2 (HV ) 2 | 

= (IO) 2 (HIO) 2 -(IO) 5 (HLI ) 2 (4.12.2) { 

[v 1 +(vcft) 1 ][(hc ) 2 - (hc )^1 + t 2 [(ht) 2 -(ho) 3 ] I 

+ (YIiFT) 1 [(HYLFT) 1 -(HC) 5 ] + (VCFT) 2 [(HVCFT) 2 -(HC) 3 ] I 

-7 3 (HV ) 3 = (L0) 5 (HL0) 3 -(L0) 4 (HLI ) 5 (4.12.3) | 
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[Vi+v 2 +(vxft)i + (YCPT) 1 + (vcpt) 2 ][(hc) 3 -(hc) 4 ]+ 7 3 [ (hv) 3 -(hc) 4 ] 
-V 4 (H7) 4 = (LO) 4 (HLO) 4 - (L0) 6 (HLI) 4 (4.12.4) 

[Y 1 +V 2 +V^+(YLFT) 1 + (VCFT) 1 + (VCFT) 2 ][(HC) 4 -(HC) 5 ] 

+7 4 [(h?) 4 - (hc) 5 ] - v 5 (hv) 5 = (io) 5 (hlo) 5 - (if)(hli) 5 

(4.12.5) 

[? 1 +Y 2 +V 3 +V 4 +(VLFT) 1 + ^CFT^ + (7CFT) 2 ] [ (HC) 5 -(HC) 6 ] 

+ V 5 [(HV) 5 -(HC) 6 ] - 7 6 (H7) 6 = (IX)) 6 (H10) 6 -(L0) 5 (HII) 6 

( 4 . 12 . 6 ) 

Equations (4.13) and (4.14) give the energy balances 
for liquor and condensate flash tanks. 

(7LET) 1 (HV1ET) 1 = (I0) 1 (HL0) 1 - (LLFTO^ (HIiLFTO)^ . (4.13) 

(YCFT) 1 (H7CET) 1 = StHC^ - (CCFTO^ (HCCFT0) 1 (4.14.1) 

(7CFT) 2 (H7CFT) 2 = (CCFT0) 1 (HCCFT0) 1 - (CCFT0) 2 (HCCFT0) 2 

(4.14.2) 

Overall material balance for the evaporation plant can 
be written as equation (4.15). 

6 

52 7 ± + (71FT) 1 = (LF) - (LP) (4.15) 

i^l 

Equations (4.12.2) to (4.12.6), (4.13) and (4.15) 
form seven independent equations to be solved for the seven 


unknowns - 7^ and (TLFT^. 
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Vith values known, the rate of heat transfer in 
first effect and steam requirement S can be calculated by- 
equations (4.16) and (4.17). 

= Y 1 (HV) 1 + (IO) 1 (HLO) 1 - (10 ) 2 (HLI) 1 (4.16) 


[(HS)-(HC) 1 ] 

Rearranging equations (4.14), vapor flowrates from condensate 
flash tanks can be calculated from (4.18). 

S[(HC) 1 - (HGCPTO) 1 ] j 

(YCFT).= (4.18.1) 

± [(HVCFT) 1 - (HCCFTO) 1 ] 

| 

(CCFTO).. [ (HCGFTO)-. - (HCCFTO ) 0 ] 

(VCFT) 0 = 1 — (4.18.2) i 

d [ (HVCFT) 2 - (HCCFT0) 2 ] _ I 

Heat transfer rates in the other effects are given by equations ! 

(4.19). I 

[ 

Q 2 = V 1 [(H7) 1 - (HC) 2 ] + (VCFT) 1 [(HYCFT) 1 - (HC) 2 ] j 

(4.19.1) | 

Qj = [v 1 +(ycft) 1 ][(hc) 2 -(hc) 3 ] + v 2 [(hv) 2 -(hc) 3 ] ! 

+(7cft) 2 [(h?cft) 2 - (hc) 3 ] + (ylft) 1 [(hvlft) 1 -(hc) 3 ] j 

(4.19.2) j 

Q 4 = [V 1 +V 2 +(VLFT) 1 +(7CFT) 1 +(7GFT) 2 ][(HC) 3 -(HC) 4 ] ! 

+v 3 [(hv) 3 - (hc) 4 ] 


(4.19.3) 
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Q 5 = [V 1 +V 2 +V 5 +(7LPT) 1 + (VCPT) 1 + (7CPT) 2 ] 

[(HO) 4 -(HC) 5 ] + V 4 [(HV) 4 -(HC) 5 ] t (4.19.4) 

Q 6 = [V 1 +V 2 +Y 3 +V 4 +(V1FT) 1 + (YCPT) 1 + (VCFT) 2 ] 

[(HC) 5 -(HC) 6 3+ V 5 [(H7) 5 -(HC) 6 ] (4.19.$) 

Thus equations (4.1) to (4.19) give the relation- 
ships necessary for design of the multiple effect evaporation 
plant of Pig. (4.1). This plant has 29 degrees of freedom 
according to equation (3. 11) which can be specified as listed 
in Table (4.1). 

The solution of equations (4.l) to (4.19) involves an 
iterative procedure. Initially evaporation in each effect 
is assumed to be equal and evaporation in LPT is assumed to 

i* 

be 1.0 per cent of total evaporation. The heat transfer rate 
in each effect is also assumed to be equal to lO^lCW. It is 
also assumed initially that no flashing is taking place in CPT. 
Material balance equations (4.9) and (4.10) provides 

i 

the flow rates and concentration of different liquor streams 

f 

and equations (4.5) and (4.6) give the initial (LT) distribution, j 
Knowing temperatures, enthalpies of the various streams can j 

readily be calculated and then energy balance equations (4.12.2) | 

| 

to (4.12.6), (4.13) and overall material balance equation (4.15) j 
gives evaporation in each effect and in LPT. So Q-values 
can be calculated with the help of equations (4.16) and (4.19), j 
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TABLE 4.1 : SPECIFICATIONS OF DESIGN VARIABLES FOR 
EVAPORATION PLANT (PLANT-2) 

Variables Specified Number 


Number of units, LFT,CFT, feed streams 4 
Feed stream (T,P, rate and concentration) 4 
Steam temperature to first effect 1 
Product concentration 1 
U for effects 6 
Area ratios R.^ among 6 effects 5 
Saturation vapor temperature in last effect 1 
BPR in effects 6 
BPR in LFT p 

Total 29 
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the steam requirement by equation (4.17) and amounts of 
flashing (VCFT)^ by equations (4.18). These values of are 
compared with their initial values and the iterative procedure 
is continued till the converge within a specified limit 
(l.O k.g) and finally and steam economy can be calculated. 

4.2. Process Design Modifications for Bva-poration Plant : 

The plant considered thus far is a relatively simple one 
with feed introduced into any one of six effects and with 
recovery of flash steam from steam condensate and product 
liquor streams, similar to the case considered by Hirth and 
Sampat [17] in their computer program for design or perf ormance _ 
check of multiple effect evaporation plant. Several modifi- 
cations are possible for improving steam economy, efficient 
use of heat transfer surface and for handling liquors which 
are viscous or lead to scale deposition problems. Some of 
the variations include parallel and mixed feed arrangement, 
two tube passes in first few effects, internal/external liquor 
preheaters, finisher effect and vapor bleed streams. 

4.2.1 Parallel Feed : 

Feed liquor can be introduced to two effects in 
parallel and the overflow liquors combined and routed through 
the other units. Figure (4. 2)illustrates a *ase where feed 
is admitted to fifth and sixth effects in parallel. 




Sextuple effect six body evaporation plant with LFT ; CFT 

(Plant - 3 ) . 
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Material "balance equations for fifth and sixth 
effects (4.9.1) and (4.9.2) are modified to give equations 
( 4 . 20 ). 

(L0) 6 = (FF) 1 - V 6 (4.20.1) 

(10) 5 = (FF) 2 - V 5 (4.20.2) 

Changes are also necessary in heat balance equations 
(4.12.4) to (4.12.6) for fourth, fifth and sixth effects 
giving equations (4.21). 

[V 1 +V 2 +(VLFT) 1 + (7CFT) 1 + (VCFT) 2 ] [ (HC) 3 -(HC) 4 ] 

+ v 3 [(hv) 3 -(hc) 4 ] - v 4 (hv ) 4 = (io) 4 (hio) 4 -[(lo) 5 +(io) 6 ]* 

(HII) 4 (4.21.1) 

[Vl + 7 2+ 7 3+ (VI 1 FT)i + (VCFT)i + (7CFT) g ] [ (HC) 4 -(HC) 5 ] 

+v 4 [(hv) 4 -(hc) 5 ] - 7 5 (hv) 5 = (lo) 5 (hio) 5 -(ff) 2 (hli) 5 

(4.21*2) * 

[ Vl+ 7 2+V V 4 (7LFT) 1+ (YCF0)) 1 + (VCFT) 2 ][(HC) 5 -(HC) 6 3 

+V 5 [(HV) 5 -(HC) 6 ] - V 6 (H7) 6 = (L0) 6 (HL0) 6 -(FF) 1 (H1I) 6 

(4.21.3) 

4.2.2 Two-Tuhe-Passes in First Effect : 

With two tube passes in first one or two effects , 
each of these effects is assumed to consist of two bodies. 

Thus the plant shown in Fig. (4.3) will be a sextuple effect 
seven body system with M=6 and n=7. For process calculations 




Fig. 43.~Sextupie ; effect' seven body evaporation plant with LFT , CFT (Plant-8) 
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the bodies are numbered sequentially 1 to 7, with 1 and 2 
denoting the two passes of the first effect. The two bodies 
of the first effect are assumed to have separate steam 
consumptions (S-^, S 2 ) and common vapor line of ■ the two bodies 
is connected to the steam chest of the adjacent effect. 

Equations for (DT) across the first two bodies can be 
derived as given below, based on equations (4.3) and ( 4 . 4 ). 

(TC) 3 = (T0) 1 - (BPR) 1 a? (TO) 2 - (BPR) 2 (4.22) 

(DT) 1 = (TS) - (TO ) x (4.23.1) 

(DT) 2 = (TS) - (TO) 2 - (4.23.2) 

Equations (4.22) and (4.23) can be combined to give equation 
(4.24). 

(DT) 1 = (DT) 2 + (BPR) 2 - (BPR) 1 (4.24) 

Since this relationship between (DT)^ and tDT) 2 is 
always valid, the calculation procedure giving temperature 
distribution is modified accordingly. The first body is 
excluded from the set of equations (4.5) and (4.6) and expressed 
by equations (4.25) and (4.26). 

(DT) ± = (TS) - (TC) n+1 - (TBPR) (4.25) 

1=2 n 

where (TBPR) = 2-"* (BPR) . 

i=2 1 
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Solution of (n-l) equations (4.25) and (4.26) will 
give the (n-l) temperature drops (DT)^ for bodies 2 to n 
and (DT)^ can be calculated by equation (4.24). 

Changes in material balances are expressed by 
equation (4.25) 


(10) 7 = (EF) 1 - Y ? (4.25.1) 

(L0) 6 = (FF) 2 - V 6 (4.25.2) 

(I0) 5 = (IF) - V 5 - Y 6 - Y ? (4.25.3) 

(10) 4 = (IF) - V 4 . - V 5 - V 6 - Y ? <4.25.4) 

(L0) 3 = (IF) - - V 4 - V 5 - Y g - Y ? (4.25.5) 


(I0) 2 = (IF) " v 2 - V 3 - V 4 - Y 5 - V 6 - V ? (4.25.6) 

(I0) 1 = (IF) " - V 2 - - V 4 - V 5 - V 6 -Y 7 (4.25.7) j 

Material balance equations (4.10) and (4.11) for 1FT and d 
and CFT remain unaltered. Revision of heat balance equations 
(4.12) result in equations (4.26). j 


S 1 [(HS)-(HC) 1 ] - V 1 (HV) 1 = (IO) 1 (HIO) 1 - (I0) 2 (HII) 1 (4.26.1) 
S 2 [(HSMHC) 2 ] - V 2 (HV) 2 = (K)) 2 (HI0) 2 - (I0) 3 (HII) 2 (4.26.2) 

y 1 [(hv) 1 -(hc) 3 ]+y 2 [(hy) 2 -(hc) 3 ] + (ycft) 1 [(hycft) 1 -(hc) 3 3 
-y 3 (hy) 3 = (io) 3 (hio) 3 -(io) 4 (hii) 3 


(4.26.3) 
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[V 1 +V 2 +(YCPT) 1 ][(HC) 5 -(HC) 4 ] + V 5 [(HY) 3 -(HC) 4 ]+(VIPT) 1 [(HVXFT) 1 

-(hc) 4 ] + (vcpt) 2 [(hvcpt) 2 -(hc) 4 3 - v 4 (hy) 4 =(lo) 4 (hlo) 4 
-(10) (HLI) 4 (4.26.4) 

[ VW (VLFT) 1 + ( VCPT ) 1 + (VCPT) 2 ] [(HC) 4 -(HC) 5 1+ V 4 [(HV) 4 

.-(hc) 5 ] - ^ 5 (hv) 5 = (lo) 5 (hlo) 5 -[(lo) 6 +(lo) 7 ](hli) 5 

(4.26.5) 

[ \+7 2 +' vy- V 4 + (TOT) J+ ( VCFT) x + ( VCFT) 2 ] [ (HO) 5 ~(HC) g ] + V 5 [ (HV) 5 
-(HC)g] - V 6 (HV) 6 = (L0) 6 (HL0) 6 - (FF) 2 (HLI) 6 (4.26.6) 

[ VVVVV ( 1 + ( VCFT) 1 + ( VCI,T) 2 ^ C (HC) 6" (HC) T® 

+V 6 [(HV) 6 -(HC) 7 ] - V 7 (HV) 7 = (IO) 7 (HIO) 7 -(EF). 1 (HLI) 7 

(4.26.7) 

■Energy balance equations (4.13) and (4.14) for 1FT and CFT 
remain unchanged. Equation (4.27) gives the overal material 
balance. 

n 

SL V + (VLFT) 1 = (LF) - (IP) (4.27) 

i»l 

Thus set of equations (4.13), (4.26) and (4.27) consist, 
of nine independent equations with ten unknown terms - V^, 
(VLFT)^, and S 2 . One of these unknowns can be expressed 
in terms of one of the other unknown. For example, relation 
(4.28) can be assumed between V^ and V 2 » 
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Y ± - V 2 = (7DIFF) 


( 4 . 28 ) 


In the first iteration, the evaporation in each 
effect is assumed to he equal and evaporation in 1FT to be 
1.0 per cent of total evaporation in the system. Therefore, 
for these initial values of evaporation the following 
relation can be written 


(V 1 + V = V 3=W V 6 =Y 7 = 


(4.29) 


Values of V 1 and V 2 can be initialized based on the ratio 
of 1st body to 2nd body (RABl) (which is generally equal to 
one) and. then equation (4.28) gives the value of (VDIFF). 


V, = 


(RABl) 


1 " [ 1+ (RABl) J V 3 


(4.50.1) 


Y 2 = [1 + (RABl)] (4.30.2) 

On substitution of V^ in terms of V 2 by equation (4*28) 
in equations (4.26.3) to (4.26.7) and (4.27), these equations 
along with equation (4.13) form a set of 7 independent equations 
and their solution will provide the values of 7 unknowns - 
V 2 toV^ and (VLFT) 2 . V^ can then be evaluated from equation 
(4.28). 

Equations (4.31) representing heat transfer in first 
twobodies are used to calculate the steam consumption using 
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equations (4,32) and (4.33) which will satisfy the constraint 

f 

on the areas of the first two bodies. 


Q x = V 1 (H7) 1 + (L0) 1 (H10) 1 - (L0) 2 (HH) 1 (4.31.1) 


Q 2 = v 2 (hy) 2 + (lo) 2 (hio) 2 - (lo) 3 (hli) 2 



q 2 (rabi) 
u 2 (dt ) 2 ] 


(AAV) U ] (DT) 1 
S 1 = [(HS) - (HCj^] 


s 


2 


(AAV) U ? (DT) ? 
(BAB!) [ (HS) -vHe> 2 J 


(4.31.2) 

(4.32) 

(4.33.1) 


(4.33.2) 


S = S 1 + S 2 (4.33.3) 

Heat transfer in other bodies are calculated from 
expressions similar to equations (4.19). 

The values of (VDIFF) for the subsequent iterations 
is given by the difference in the values of V^. and V 2 based 
on equations (4.34) 

(10) 0 (HLI)., -(10), (H10),+S, [ (HS)-(HC), ] 

T i 2 1 (HV)^ 1 ^ L (4 - 34 - X) 

(10),(H1I) 2 -(10) CJ (H10) ;) +S 9 [(HS)-(H0) 9 3 
72 = _^ i ( | ?T — 2_8i 2- (4.34.2) 


4.2.3 Integral Heaters : 

The incorporation of integral heaters is done in 
backward feed flow arrangement to decrease the nonboiling 
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zone otherwise needed in the bodies. The model assumes that 
integral heaters are not present with forwa-rd flow liquor 
pattern. Figure (4.4) shows the evaporation plant of 
Fig. (4.3) with the addition of integral heaters. The tempera- 
ture of exit liquor from integral heaters can he estimated 
for specified area or temperature differential approach. The 
former assumes that IH area equals a fraction (RIK) , [normally 
0.08 - 0.12] of the area of the corresponding body and the 
latter assumes a temperature rise in the heater equal to 
ratio (RIHl) [70-80 per cent] of the available .temperature 
potential. 

4 . 2 . 3 . 1 Integral Heaters of Specified Area : 

: 

The area of heat transfer in IH is specified as a 
fraction (RIH) of area of corresponding body. 

(AIH) ± = (RIH) A i (4.35) 

(i = 3 to 7) 

Changes in liquor temperature across each IH is 
determined from energy balance and rate expressions. The rate 
expressions for- each IH can be given by equation (4.36) 

( TIHI) . - ( TIH0 ) . 

(QIH) ± = (UIH) i (AIH) i [ (TC)^— [ i]] 

(4.360 

For the plant shown in Figure (4.4), the inlet 
temperature to each IH is the exit liquor temperature of the 




4 4 -Sextuple effect seven boly evaporation plant with LFT, CF T, 1 H (Plant-14) 
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corresponding body except IH in body 6 . Since the feed to 
(IH)g is the exit liquors of 6 th body and (IH)^ t the inlet 
temperature to (IH)g is calculated from following equation 
(4.37) . ' ‘ 

# .^ ^ (10) 6 (SPHT) 6 (T0) 6 + (L0) 7 (SPHT) 7 (TIH0) 7 

(TIHI) 6 = o.5[(LO) 6 + (IO) 7 ][(SPHT) 6 +(SPHT) 7 J" 

(4.37) 

Equations (4.38) represent amounts of heat transferred 
and equations (4.39) derived from equations (4.35) and (4.38) 

j., , 

give outlet temperatures of each IH except (IH)g and equations 
( 4 . 46 ) and (4741) evaluate, those for (lH)g -with the assumption 
that the. combined liquor [(I 0 )g + (I 0 ) 7 ] has specific heat 
equal to that of (L 0 )g. 

' (QIH) i = (L0) i (SPHT) ± [(TIHi) ± - (TIH0) ± ] (4.38) 

(UIH) i (AIH) i [(TC) i -0.5(TIHl) i ]+(l0) i (SPHT) i (TIHl! 

(lO) i (SPHT , ) jL '+ 0.5(HIH) i (AIH) i ' [ 


( _1IH0 ) . = i 


(4.39) 


(i = 3,4, 5,7) i 

i 

(QIH ) 6 = [(lo) 6 +(lo) 7 ](spht) 6 [(tiho) 6 -(tihi) 6 ] j 

(4.40) | 

(UIH) 6 (AIH) 6 [(TC) 6 -0. 5(IIHI) 6 ]+[(I0) 6 +(I0) 7 3(SPHT) 6 (II^ 
(tiho ) 6 = [Tlo) 6 +(lo) 7 ](spht) 6 +o. 5 (uih) 6 (aih ) 6 I 

(4.41) | 

Por the initialization of the iterative design cal- j 

| 

culations, temperature increase in IH is assumed to bring the 
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liquor to the boiling temperature corresponding to the body 
where the preheated liquor is introduced* This is represented 
by equation (4,42) 


(TIHO) i = (T0) ±-1 (4.42) 

(i = 3 to 7) 

An additional term is included in energy balance 
equations (4.26) to account for the heat transfer in the 
integral heaters. 


4. 2. 3. 2 Integral Heaters with Specified Temperature Differential s 
The heat transfer area for the IH is calculated on 
the basis of an assumed temperature differential across the 
IH as represented by equation (4.43) 


( TIHO ) . - (TIHI). 
(RIHl) = (tC) ± - (TIHI) 7" 


(4.43) 


(i = 3 to 7) 

The inlet temperature to each IH is estimated as 
described in preceding section. Exit liquor temperatures 
from each IH are given by equation (4.44) obtained by 
rearranging equation (4.43) 


t 


(TIHO) 1 = (TC) i - [1 - (RIHl) ] [(TC) i -(TIHl) i ] 


(4.44) 

(i = 3 to 7) 

. fUft 

CENT tv v. I 1BRARY 

AcG. No. A 

* ’ 
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With this method, there is no need of initialization 
of temperatures. Equations (4.38) and (4.40) give (QIH)^ and 
equations (4.36) are utilized for computing the areas of the 
integral heaters. 

4.2.4 Einisher Effect : 

Figure (4.5) represents a sextuple effect-seven body 
evaporation plant -with 5 integral heaters, one LFT, 2 OFT 
and one finisher effect with 2 FCFT. 

Material balances for all the bodies and CFT remain 
same as equations (4.25) and (4.11) and those for finisher 
LFT and FCFT are given by equations (4.45), (4.46) and (4.47). 


(LFINO) = 

(L0) 1 - (YFIN) 

(4.45) 

( LLFTO ) 1 = 

(LFINO) - (YLFT) 1 

(4.46) 

( CFCFTO )■£ 

= (SFIN) - (YFCFT^ 

(4.47.1) 

(cfcfto) 2 

= (CFCFTO^ - (YFCFT) 2 

(4.47.2) 


The . heat balance equations (4.26.1) and (4.26.2) for first 
two bodies also remain unchanged but the other equations (4.26.3) 
to (4.26.7) are modified to set of equations (4.48) where Y^ 
is. expressed in terms of Y 2 * 

[(H7) 1 +(hv) 2 -2(hc) 5 ]v 2 + (vdiff)[(hy) 1 -(hc) 3 ] + (ycft)^ (hvcft^ 

-(RC) 3 ] + (YFCFT) 1 [ (HYE’CFT) 1 - (HC) 3 ] - Y 3 (HY) 3 
= (IO) 3 (HLO) 3 - (L0) 4 (HLI) 3 


-(4.48.1) 
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[2V 2 +(TOIFF) + ( VCFT) 1 + (VFCFT) 1 ][(HC) 5 -(HC) 4 3 + (H7) 3 -(EC) 4 ] 

+ (VFIN)[(HVFIN)-(HG) 4 ]+(VGFT) 2 [ (HVCFT) 2 -(HC) 4 ] 

+ (WCFT) 2 [(HVFGFT) 2 -(HC) 4 ] - V 4 (H7) 4 ss (LO) 4 (HLO) 4 -(LO) 5 (HLI) < 

(4.48.2) 

[ 2V 2 +V 3 + ( VI>I FF) + (^ I1T ) + (VCFT) 1 + (VCFT) 2 + (VFCFT) 1 +( YFCF r J?) 2 ] 

[(hc) 4 -(hc) 5 ] + y 4 [(hy) 4 -(hc) 5 ] + (ylft) 1 C(hyi,ft) 1 -(hc) 5 ] 

- y 5 (hy) 5 = (lo) 5 (hlo) 5 - [(LO)g + (K)) 7 ](HLI) 5 

(4.48.3) 

[2V 2 +Y 3 +Y4+(YD i FF) + (VFIN)+(VLFT) 1 +(YCFT) 1 +(VCFT) 2 +(YPCFT) 1 

+ (ypcft) 2 ][(hc) 5 -(hc) 6 ]+v 5 [(hy) 5 -(hc) 6 ]-.y 6 (hy) 6 
= (I0) 6 (HI0) 6 -(FF) 2 (HLI) 6 (4.48.4) 

[ 2Y 2 + Y 3 + V 4 + Y 5 + ( YBKEFF) + ( YF IS )- + ( VLF T ) ( VCF T ) ± + ( VOFT ) 2 + ( VF CFT ) 1 

+(ypcft) 2 ][(hc) 6 -(hc) 7 ] + v 6 [(hy) 6 -(hc) 7 ] - y 7 (hy) 7 

= (IO) 7 (HLO) 7 - (FF) 1 (HLI) 7 (4.48.5) 

Equations (4.49) and (4.50) give the energy balances 
for the finisher and IFT. 

(YFIE) (HYFIN) = (LO) 1 (HIO) 1 - (IFIEO) (HEP USD) 

+ ( SFIN)[ (H3FIN) - (HCFIN)] (4.49) 

(VlFf) 1 (HYXFT) 1 = ( ItFISTO ) (HEFINO) - ( LLFTO ) ^ ( HLLFTO ) ^ 

(4.50) 
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The heat balance equations for CFT are given by- 
equations (4.14) and equations (4.5l) for FCFT. 


(VFCFT) 1 (HWCFT) 1 = ( SFIN) (HCFIN) - (CFCFTO)^(HCFFTO) 

(4.51*1) 

(vfcft) 2 (hwcft) 2 = (cfcfto) 1 (hcffto) 1 -(cfcfto) 2 (hcffto) 2 

(4.51.2) 


Overall material balance for the system can be written 


as equation (4.52) 

N 

2W + (VDIFF) + 2Z Y + (VLFT)-, + 
2 i=3 1 1 


(WIN) = (LF)-(LP) 
(4.52) 


For the first iteration evaporation in finisher is 
assumed to be 5 per cent of the total evaporation and the 
steam required for finisher is calculated from equation (4.55*). 


(WIN) (HWIN) + (LFINO) (HIFINO) - (L0),(HL0) 
(SFIN) = r — 

[ (hsfin) -(hcfin)] 


• (4.53) 

The eight independent equations (4.48), (4.49), (4.50) 
and (4.52) can be solved for the eight unknowns Y^ to Yrj , 
(VLFT)^ and (WIN). Equations (4.18) and (4.51) give vapor 
flow rates from CFT and FCF'T respectively. 

Heat transfer rate in finisher can be computed from 
equation (4.54) 

(QFIN) = (WIN) (HWIN) + (LFINO) (HLFINO)-(LO) 1 (HLO) 1 


(4.54) 
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The value of the heating surface area of the finisher 
can be calculated from finisher capacity equation (4.55) 

(qp?UST) = (UP IN) (AFIN) (DTP IN) • (4.55) 

4.2.5 Multiple Fee d; 

Figure (4.6) represents the plant shown in Figure (4.3) 
fed with a single feed stream to sixth body along with a 
multiple feed stream to seventh body r and Fig. (4.7) represents 
the plant of Fig. (4.5) with a multiple feed stream to fifth 
body along with the parallel feed to sixth and seventh bodies. 

f 

For illustration purposes the plant of Fig. (4,7) will be 
considered. 

In general, the total multiple- feed (TMF) can be given 
by equation (4.56). 

n 

(TMF) = 21 (MF). (4.56) 

i=l 1 

The feed through the single or parallel feed streams (FPS) is 
given by equation (4.57). 

(FPS) = (IF) - (TMF) (4.57) 

The enthalpies of multiple feed' - streams has to be ; 
accounted properly in enthalpy balance equations of ,the 
bodies. 

For the plant of Fig. (4.7) ,r (FPS) is sum of two 
feed streams fed in 'parallel to 6th and 7th body. 




effect seven body evaporation plant with IF T, C FT{Plant- 13 ) 








59 


(PPS) = (PF) 1 + (PP) 2 (4.58) 

Only equation (4.48.3) representing energy balance of 5th. body 
gets modified to (4.59). 

[ 2V 2 +V 3 + ( VDIFF)+(VFIIT)+ (7CPI) 1 +(VCET) 2 + (VFCFT) £( 17FCFT) 2 ] • 

[(hc) 4 -(hc) 5 1 + v 4 c(hv) 4 -(hc) 5 ] + .(vlft) 1 [(hvlft) 1 -(hc) 5 ] 

/ 

-v 6 (hv) 5 = (io) 5 (hio) 5 -[(lo) 6 +(lo) 7 ](hii) 5 -(mf) 5 (mmf) 

(4.59) 


4. 2.6 Van or Bleed Streams : 

Vapor from any effect can be partially withdrawn from 
the system as a bleed stream for either preheating of a liquor 
stream' 1 or elsewhere in the plant ‘.where low pressure steam is 
needed. 


4 . 2 . 6 . 1 Vapor Bleed Streams in Sextuple -Effect -Six Body 
Evaporation Plant ; 

. The plant shown in Fig. (4,l) with vapor bleed stream 
only from first body is considered for illustration purposes. 
The amount of vapor bleed will depend upon the heat duty of 
the specific requirement /application. 


(VB) ± = 


(QB). 


(4.60) 


[n(HC). - (HC) i+1 ] 

Withdrawal of bleed steam from any body decreases 
the quantity of vapor for the subsequent steam chest [V^-(VB)^] 
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and can be suitably included in the energy balance. ■ 

For the plant considered, the energy balance equation 
(4.12.2) for second body gives equation (4.6l) on inclusion 
of term for- vapor bleed. 

[7 1 -(VB) 1 ][(H7) 1 -(H0) 1 ] + (VCFT) 1 [(HVCFT) 1 -(HC) 2 ] 

' -V 2 (HV) 2 = (L0) 2 (HL0) 2 -(10) 5 (HLI) 2 (4.61) 

Bleed steam condensate can be either drained or 
returned to the evaporation plant condensate system for heat 
recovery. In the former method, is replaced by [V^-(VB)^] 
in the 'enthalpy balances for subsequent bodies whereas for the 
latter case they remain unaltered. Similar modifications are 
necessary in the heat transfer rate expressions (4.19). 

4 .* 2 . 6 . 2 Vapor Bleed Streams in Sextuple-Effect -Seven .Body 
Evaporation Plant ? 

Figure (4.8) represent s t he sextuple effect-seven- 
body evaporation plant shown in Fig. (4.7) with vapor bleed 
streams from first and second effects. The first effect has 
two bodies with common vapor line to subsequent effect and 
is represented in terms of V - from equation (4.28) in different 
equations. So (VB)^ is assigned a value zero and (VB) 2 
represents the amount of vapor bled from first effect. 

(QB) + (OB) 

(VB ) 2 = fTHV) 2 -(HC) 5 ]' 


(4.62) 
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Vlhen the bleed steam condensate is not .returned to 
the plant for heat recovery, the enthalpy balance equations 
(4.48.1) and (4.48.2) for 3rd and 4th body are modified to 
equations (4.63). 

[(HV) 1 + (HV) 2 - 2(HC) 3 ] V 2 - (TO) 2 [(HV) 2 -(HC) 5 ] 

+(VDIPP)[(HY) 1 - (HC) 5 ]+ (YCPT) 1 [(HYCF1) 1 -(HC) 5 ] 

+ (YPCPT) 1 [(HYFCPT) 1 - (HC)^] - 

= (LO) 3 (HLO) 3 - (L0) 4 (H1I) 3 (4.63.1) 

[2Y 2 -(vb) 2 +(ydipf) + (ycft) 1 +(yfcft) 1 |[(hc) 3 -(hg) 4 ] 

+[v 3 -(vb) 3 ][(hy) 3 -(hc) 4 ] + (YFIH)[(HVFIN)-(HC) 4 ] 

+(VCFT) 2 [(HVCFT) 2 -(HC) 4 ] + (VFCFT) 2 [(HYFCFT) 2 -(HC) 4 ] 

-V 4 (HY) 4 = (10) 4 (HL0) 4 -(L0) 5 (HLI) 4 (4.63.2) 

Similarly the enthalpy balance expressions (4.48.3) 
to (4.48.5) of subsequent bodies and expressions for rate of 
heat transfer are modified. 

4.2.7 Radiation Loss : 

Radiation heat losses from the evaporation plant can . 
be either accounted for in the energy balance equation for 
each effect or more conveniently lumped together as a radiation 
loss factor (RL) in the steam heat input to the system. For 
plant shown in Fig. (4.3) equations (4.64) and (4.65) including 
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the heat loss terms are derived from equations (4.26.1), 

(4.26.2), (4.33.1) and (4.33.2) 

S l [(HS)-(HC) 1 ][1-(RI)] - Y 1 (EV) 1 = (I0) 1 (HI0) 1 -(I0) 2 (HLI) 1 

(4.64.1) 

S 2 [(HS) - (HC) 2 ][1-(RI)] - v 2 (hv) 2 = (lo) 2 (hio) 2 -(io) 3 (hii) 2 

(4.64.2) 


S l = 


(AAV) U 1 (DT) 1 
[ (HS)-(HC) 1 X[1— (RL) j" 


o _ (AAV) IJ 2^ I)T) 2 

b 2 ” (RABl) [(HS>-(HC) 2 J[1-(RL)] 


(4.65.1) 


(4.65.2) 


Similarly equations (4.34) derived from equations (4.26.1) and 

(4.26.2) will also "be changed to account for (RL) . 

Heat losses in finisher system can either he accounted 
in the factor (RL) in the steam heat input to first effect 
® r by a factor (RLF) in the finisher steam heat input. 

Equation (4.66) is the modified form of equation (4.49) 
including the factor (RLF) for the plant of Rig. (4.8). 

(VFIU) (HVFIN) = (L0) 1 (HL0) 1 - (LFINO) (HLFINO) + ( SFIN) [ (HSFIET) 

— (HCFIN) ] [l-(RLF) ] (4.66) 


Similarly equation (4.53) f° r computing steam 
requirement of finisher also will be modified as it is derived 
from equation (4.49). 

The discussions so far dealt with several possible 
process modifications to a relatively simple case of a 
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sextuple— effect evaporation plant. This analysis can be 
generalized for any evaporation plant by using different arrays 
specifying flow order of vapor and liquor steams, and dis- 
position of various effects and auxiliary units in the 
evaporation plant. This is discussed later in section 4.4 
dealing with the computer program MEEDS. 

4.3 Simula ti on : 

Simulation studies of evaporation plant can be carried 
out using observed plant data. Quite often plant observations 
recorded in daily lo.gsheets will have the following data -feed, 
product, steam and cooling water flow rates, temperatures of 
liquor streams pressures in calendria - and top separator, of 
the effects and concentrations of feed, product and at times 
some of the intermediate streams. The problem is then to 
determine U— values for the different effects utilizing some 
of the above data like feed rate, temperature of liquor streams, 
pressures in calendria and top separator of the effects and 
concentrations of feed, product and some/none of the inter- 
streams. Sometimes it is necessary to predict the influence 
of certain variables on the performance of an existing 
evaporation plant processing a liquor of known physico-chemical 
properties. These variables can include a change in steam 
pressure, feed conditions (temperature, concentration and rate) 
product concentration or vacuum on the system. In simulation 
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studies the plant performance can also he predicted when one 
of the effects is bypassed for maintenance pur.pos.es. Simulation 
studies can also be used to recommend modification to existing 
evaporation plants for improving the performance and steam 
economy. 

The mathematical formulation derived earlier for 
design calculations are also applicable for simulation analysis, 

A 

4.4 Computer Program : 

A computer program 'MEEDS' is developed for design/ 
simulation of a general multiple effect evaporation plant. 

The program can handle any plant having the f ollowing features - 
n -effects, LET, OPT, IH,FIN,FCFT and TOP and also allow for 
thermal radiation losses, effect of BPR, two tube pass arrange- 
ment in the first effect and various liquor feed flow arrange- 
ments. 

The program MEEDS written in FORTRAN 17 for use on 
IBM -7044 can also be used readily on IBM -370. The program 
is based on the calculation model discussed earlier in this 
Chapter, A number of different counters and arrays are used 
in the program to provide the necessary flexibilities in the 
evaporation plant. These features greatly enhance the versati- 
lity of the program for solving several complex evaporation 
plants. SI units are used for the different variables in the 
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process engineering calculations. The program listing is 
given in Appendix C. 

This section discusses the following aspects of 
the MEEDS programs 

1. Counters and arrays used for defining plant 
configurations, vapor and liquid flow orders 
and problem objectives (design/simulation) . 

2. Subroutines or function subprograms for liquor 

and vapor characteristics and process 
engineering calculations. 

3. List of assumptions 

4. List of necessary input data 

5. Program operation 

6. Flow chart for the program 

7. Program output, 

4.4*1 Counters : 

The different counters used to define the problem 
precisely are summarized in Table (4.2). 

4.4.2 Arrays : 

A number of arrays are used in the program MEEDS 
for different purposes like specification of liquor flow 
pattern, arrangement of auxiliary units like integral heaters 
and vapor flow from LFT, CFT and FCFT. 
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TA BLE 4.2 : LIST OF COUNTERS USED Iff PROGRAM 'MEEDS* 
FOR MULTIPLE EFFECT EVAPORATION PLANT 


Counter 

Value 

Remark 


DESIGN 

1.0 

Design problem 


DESIGN 

0.0 

Simulation problem 


I SIM 

0 

Simulation analysis with known A and 

(DT) 

I SIM 

1 

Simulation analysis with known A and 
approximate U. 


IAB1 

0 

Conventional single pass in first effect 

IAB1 

1 

Two-tube pass in first effect 


IF INI 

1 

Finisher effect 


IF INI 

0 

No finisher effect 


IPFS 

1 

Feed stream to a single body 


IPFS 

2 

Parallel feed streams to two bodies 


F CHEAT 

O 

• 

o 

Foul condensate not flashed for heat 
recovery 


FCHEAT 

1.0 

Foul condensate flashed sequentially 
the last body 

up to 

KALBPR 

l 

BPR calculated from subroutines 


KALBPR 

0 

BPR as input data 
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Table 4.2 (contd) 

COUNTER VALUE REMARK 

IPROCH 1 Specified temperature differential approach. 

for IH 

IPROCH 0 Specified area approach for IH 

IBLEED 1 Vapor bleed from system 

I BLEED 0 No vapor bleed stream 

ICBLED 0 Condensates of vapor bleed streams not 

returned to evaporation plant 

Condensates of vapor bleed streams returned 
for heat recovery. 


ICBLED 


1 
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NORD array explains the liquor flow pattern. N0RD(J)=M implies 

that body m is the Jth body to receive the solution to be 
evaporated. 

IFSORD array represents the body numbers receiving fresh 
feed. IFSORD(J) = M indicates that body M is the Jth body 
receiving feed stream. 

IFEED array specifies the sources of liquor feed for each body, 
IFEED(j) = M indicates that overflow from body M is fed to J 
except when M is greater than number of bodies n. When M 
equals (n+l), then this is the body receiving the fresh feed 
fractions through IFSORD array. When IPFS=2, M can be (n+3) 
which represents the case when the body receives exit liquors 
from both the bodies receiving fresh feed fractions through 
IFSORD array. 

NLORD array describes the vapor flow arrangement from 1FT, 
NIOKD(J) = M points out that vapor from IFT J go to steam 
chest of body M. 

NCORD array represents vapor flow arrangement from CFT. 

NCOED(J) = M states that the steam chest of body M is receiving 
■frhe vapor from OFT J. 

EFCORD array refers to vapor flow arrangement from FCFT with 
EFCORD(J) = M indicating vapor flow from FCFT J to the steam 
chest of body M. 

IIH array is defined to specify the bodies having integral 
heaters. IIH(J)=1 or 0 shows the presence or absence of IH 
in body J. 
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The values of above arrays for some typical plants 
are shown in Table (4.3). Use of such arrays provide several 
flexibilities in the evaporation plant all of which can be 
handled by the program MEEDS. 

4.4.3 Subroutines /Function Subprograms : 

For development of computer program for evaporation 
plant calculations, different f -unctions for calculations 
of enthalpies of each stream (vapor/liquor/condensate) and 
BPR of liquor streams are needed. Similarly for solution 
of simultaneous equations one of the different available 
methods is to be selected. A list of different subroutines/ 
function subprograms used in the program is given below and 
the details are included in Appendix B. 

STEAMH is a function subprogram for the enthalpy of saturated 
steam in kJ/kg as a function of temperature. 

CONDEEF subprogram evaluates the enthalpy of condensate i» kJ/kg 
as a function of temperature, 

SPHTN, SPHT1 are subroutines for computing the values of 
specific heat of different liquor streams in kJ/kg K. 

BPRET, BPR1 are subroutines for calculating the values of BPR 

i 

in different liquor streams in °C. 

MATINV subroutine evaluates the solution of simultaneous 
equations using Gauss Jordon method with maximum pivot strategy. 



VABTOPS TT PTQAL PLANTS 




Table 4.3 (contd) 
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4.4.4 Assumptions : 

, A list of assumptions used for evaporation plant 
process calculations using the computer program MEEDS are 
summarised below: 

1. Steam input to first effect and finisher 
effect is saturated. 

2. Condensate leaving at the presence ,of the 

calendria of each body and finisher effect 
i s saturat ed . ... 

3. ' Integral heaters are not present with forward 

liquor flow pattern 

4. The specific heat of saturated steam is 1.872 
kJ/kg K (0.45 Btu/lb°F) 

5. Design value of overall heat transfer coeffi- 
cient for each effect is independent of 
temperature, concentration and flow rate of 
liquor over the range of interest. 

6. Entrainment losses and foam problems are 
negligible. 

4.4.5 Input Data : 

The following list gives the input data necessary 
for program operation. The list is a general one for handling 
both design and simulation problems. Data relating to 
auxi li ary features like flash tanks vapor bleeding points. 
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integral heaters, and finisher effect can he specified 
according to plant requirements. 

1. Number of effects, bodies, LFT, CFT and IH 

2. Counters IAB1, IFINI, IPFS, DESIGN, FCHEAT, 

KALBPR and IB DEED 

3. Temperatures (TS), (TF), (TC)^ and radiation 
loss fraction (RL). 

4. Arrays NORD, IFEED, IFSORD and IIH. 

5. Feed and product concentration. 

6. Flow rate of feed streams through IFSORD 
array (FF) .. 

7. Flow rate of multiple feed streams (MF) i 

8. Boiling point rises (BPR)^ 

9. Counter ICBDED and heat duties (QP)^» 

10. Counter IPROCH and depending upon IPROCH, ratio 
(RIH) or (RIH1). 

11. NIOED array and (BPRDFT)^ 

12. NCORD array. 

13. NFOR (number of LFT receiving liquor before 
finisher), NVORD (body number of whose steam chest 
vapors from finisher enter), number of FCFT, TSFIN 
(fresh steam temperature to finisher), factor (RDF) 
and NFCORD array. 

14. If DESIGN =1.0 

(i) U. and area ratios R. 

l i 
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(ii) (UIH) ± 

(iii) (UFIN) 

15. If DESIGN =0.0 

(i) I SIM and A ± 

(ii) (AIH) i 

(iii) (4FIN) 

(iv) If ISIM=0, (DT)^ and if IAB1 = 1, the intermediate 
liquor concentration of the two bodies of first 
effect. 

(v) If ISIM=1, approximate TJ_^. 

16. Maximum number of iterations allowed. 

4.4.6 Program Operation : 

For design calculations of the evaporation plant, the 
necessary input data are read at first and then the enthalpies 
of steam and condensate of first effect and finisher are 
computed utilizing the STEAMH and CONDEN function subprograms * 
Enthalpy of feed is determined using subroutine SPHT1. 

For initialization of the iterative process, vapori- 
sations in each LFT and FIN are assumed to represent 1 per cent 
respectively 

and 5 per cent ^br total evaporation- in the plant. The balance 
of evaporator duty is assumed to be equally distributed 
among the other effects. 

Flow rates and concentrations of all streams from 
each body, 1FT and finisher effect are calculated using the 
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material balances. Boiling point rise in each unit is then 
computed through subroutine BPRN and BPB1. 

For the first iteration, heat transfer in each body 
is initialized at 10,000 kW and values of (DT) are determined 
from rate expressions. The temperature of various streams 
are then obtained. Enthalpies of liquor streams are estimated 
using subroutine SPHTN and SPHT1. The enthalpies of vapor 
and condensate streams are computed using STEAMH and COMDFN 
function subprograms respectively. 

The amount of vapor to be withdrawn as bleed stream 
is based on heat duty requirements. Then heat transfer rate 
and steam required in finisher are evaluated followed by 
estimation of amount of flashing taking place in each FCFT. 

In the next step, the temperatures of incoming and 
outgoing liquor streams for each IH are estimated hased on 
specified area/temperature potential approach. For the first 
iteration in the former approach, the IH exit liquor tempera- 
ture is initilized to the boiling temperature of the body 
receiving the preheated liquor. Therefore, the heat transfer 
rates in the integral heaters are computed followed by the 
estimation of enthalpies of these preheated streams. 

Next, simultaneous solution of enthalpy balance 
equations around each body, BFT and finisher effect including 
the various auxiliary units (IH, VBP, CFT and FCFT) gives 
the quantity of vep or leaving each body, XFT and FIN. Based 
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on these vaporisation rates, heat transfer rates are determined 
followed by estimation of steam requirement. 

Thereafter, heat transfer surface requirement of each 
body, IH and PIN are computed from their respective capacity 
equation. 

The above procedure is repeated with the revised 
estimates of the various parameters until the convergence 
criteria is satisfied; the absolute difference in the estimated 
vapor flow rates in successive iteration should be less than 
1 kg/h. The program then calculates the steam economy and 
prints the output. 

The program operation described above is modified for 
the case when first effect has two bodies. In this case, IAB1 
becomes equal to 1. Por the first iteration, the total 
evaporation in these two bodies of first effect is initialized 
equal to evaporation in any of the other effects; evaporation 
in these bodies are initialized according to their area ratio. 
The value of (VDIFP) is evaluated before solving the enthalpy 
balance expressions. While calculating the steam requirement 
of the plant, the individual steam requirement of each body of 
first effect are calculated. Thereafter, the corrected values 
of vapor flow rates from these two bodies are calculated to 
provide the value of (VDIPP) for the next iteration. 

Por the simulation calculations of the evaporation plant, 
the modifications to be done in the program depend upon value 
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of counter ISIM. When I SIM = 0 and IAB1 = 1, then the 
material balance equations are modified in such a way, that the 
program fixes the concentration of interstream of two bodies 
of first effect. For ISIM = 0 case,, the temperature distri- 
bution is known and hence the portion of the program calculating 
this is eliminated. Again for the case ISIM = 0 and IAB1=1„ 
the steam requirements of the bodies of first effect are 
calculated by equation (4.67) 



( 1 = 1 , 2 ) 

Instead of heat transfer areas, heat transfer 
coefficients of each body, IH and Fill are computed for simulation: 
studies. 

4.4.7 Flow Chart i 

A flow chart outlining the major steps in execution 
of the computer program MEEDS for the evaporation plant is 
given in Fig. (4.9). 

4.4.8 Output: 

Output from program execution lists the following 
parameters for a general evaporation plant. 

1. Number of effects, bodies, LFT, CFT and IH 

2. Counters DESIGN, F CHEAT, IFINI, IBLEED , EALBPR 
and IPFS 
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FIG. 4.9: FLOW CHART FOR THE GENERAL COMPUTER 
PROGRAM * MEED 8 1 FOR MULTIPLE EFFECT 
EVAPORATION PLANT 
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% 


[20 . 

T 


If IBLEED=1, Calculate (VB) ± 


If IP 1 111=1, Calculate (QFIE) and ( SEIE) and 
if ECFT are also present. Calculate (VECET)^ 


± 

If IH are present, calculate (IIHI)^, (TIHO)^ 
and (QIH)^ according to the specified 

approach. In case of specified area 
approach, initialize (TIH0). for first 
iteration. 


Y 

Estimate the temperature and enthalpies of 
liquor entering each "body 


4 

± 

If IAB1 = 1, Evaluate (VDlEE) 


Establish the enthalpy balances for each body, 
LFT and FIE and solve to give new V. , (VIET). 

and (VEIN). 1 1 


I 


) 


Calculate and steam requirements 



If CFT are present, calculate (VCFT) i 
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3. Arrays NORD, IFEED and IFSORD 

4. Temperatures (TS), (TF) , (TC) n and radiation loss 
fraction (Rl). 

5. Feed and product concentrations 

6. Feed stream rates fed through IFSORD array (FF), 

7. Multiple feed stream rates (MF)^ 

8. Heat transfer coefficient U, heat transfer surface A, 
heat transfer rate Q, flow rates V and (LO) , *oncen- 
trations (XLO), temperatures (TC) , (Tl) and (TO), 
temperature difference (DT), boiling point rise (BPR) , 
enthalpies (HV) , (HLI) , (HIO), and (HC) for each 
body. 

9. If I BLEED =1, (i) ICBLED 

(ii) (QB) and (VB) for each VBP 

10. If IH are present, (i) IPROCH, IIH array, specified 
area/temperature difference ratio depending on 
IPROCH value. 

(ii) (UIH) , (AIH), (TIHI), (TIHO), (DTIH) and 
(QIH) for each IH. 

11. If LFT are present, (i) NLORD array 

(ii) (LLFTO), (VLFT) , (XLLFTO) 
and (BPRLFT) for each LFT 

12. IF CFT are present, (i) NCORD array 

(ii) ( CCFTO ) and (VCFT) for each 
CFT. 
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13. If IP INI =1, (i) NFOR, NVORD, RIP, number of^FCFT, 

(TSFIN), (TFINO), (DTFIN) , (BPRFIN) , 
(HLFINO), (HVFIN) , (LFINO) , (VFIN) , 
(XIFINO), (QFIN) , (AFIN) and 
(UFIN). 

(ii) If FCFT are present, NFCORD 

array and (CFCFTO) and (VFCFT) for 
each body, 

14. Product rate and total evaporation in the plant 

* t 

15. Steam consumption and steam economy 

16. Number of iterations required. 



CHAPTER 5 


PROCESS DESIG-H A HD SIMULATION OF EVAPORATION PLANTS 

BY MEEDS 


Computer program 'MEEDS’ developed in this work is 
used in solving a number of problems for design and simulation 
of multiple effect evaporation plants, handling diverse liquors 
like sugar solution, sodium aluminate liquor, kraft black 
liquor, sodium hydroxide, brine, gelatin and other process 
liquors. Several variations in evaporation plants relating 
to number pf effects, liquor flow patterns, auxiliary features 
for improving steam economy and finisher evaporator are 
considered in these problems to demonstrate the versatility 
of the program. 

5.1 Plant Design : 

A number of evaporation plants of yarying complexity 
are designed using the program MEEDS. A simple sextuple effect 
evaporation plant for concentrating alkaline spent pulping 
liquor (kraft black liquor) is considered at first for design 
purposes. Eighteen different modifications of this plant are 
then developed as design problems. The program is rim with • 
DESIGN = 1.0, to obtain the steam and heat transfer area 
requirements and steam economy. Plant configurations and 
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special features are summarized in Table (5.1) for the above 
problems alongwith output data compiled as steam economy and 
total heat transfer surface to facilitate comparison of the 
many modifications included in the various cases* The 
computer print— outs giving the necessary input design data 
and the output listing flow rates, mass fractions, temperatures 
and enthalpies of different streams (vapor/liquor/condensate) 
alongwith heat transfer rates, temperature potential, EPR 
and heat transfer surface for each unit are given in Appendix D, 
The design specifications for this set of eighteen problems 
are based on a set of observed plant data for the concentration 
of kraft black liquor in a sextuple-effect seven- body evaporation 
plant reported by McDonald and Franklin [19]. Some of the 
necessary input data like weak liquor feed rate, terminal 
concentrations, steam and feed temperatures and vacuum listed 
in Table (5.2) are assumed constant for all the cases. BPR 
data are calculated from subroutines BPRH and BPR1 based on 
concentration. The values of overall heat transfer coefficients 
for each effect are also assumed to be constant , since changes 
in these would be small for the variations considered in the 
set of eighteen cases. Foul condensates from the second effect 
onwards are assumed to be sequentially flashed through the 
succeeding effects to the last unit. The areas of all the 
effects are assumed to be equal for plants 1-16. Evaporation 
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TABLE 5.1: COMPARISON TABLE FOR PLANTS 1-18 



87 


Table 5.1 (contd) 


Plant 

No. 

IPROCH 

(FPS) 

IPFS 

(ff) 2 

TfpsI 

(TMF) 

Multiple fn T \ 

feed 

streams 

1 

- 

151063 

1 

1.0 

0 

0 

0.0 

2 

- 

151063 

1 

1.0 

0 

0 

0.03 

3 

- 

151063 

2 

0.5 

0 

0 

0.03 

4 

- 

151063 

2 

0.5 

0 

0 

0.03 

5 

- 

151063 

1 

1.0 

0 

0 

0.03 

6 

- 

151063 

1 

1.0 

0 

0 

0.03 

7 

- 

151063 

2 

0.5 

0 

0 

0.03 

8 

- 

151063 

2 

0.5 

0 

0 

0.03 

9 

- 

151063 

2 

0.333 

0 

0 

0.03 

10' 

- 

151063 

2 

0.666 

0 

0 

0.03 

11 

- 

151063 

2 

0.5 

0 

0 

0.03 

12 

- 

151063 

2 

0.5 

0 

0 

0.03 

13 

- 

100000 

1 

1.0 

51063 

1 

0.03 

14 

0 

151063 

2 

0.5 

0 

0 

0.03 

15 

1 

151063 

2 

0.5 

0 

0 

0.03 

16 

1 

151063 

2 

0.5 

0 

0 

0.03 

17 

1 

120000 

2 

0.5 

31063 

1 

0.03 

18 

1 

120000 

2 

0.5 

31063 

1 

0.03 

i 

| 


I 

i 
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Table 5.1 (contd) 


Plant 

No. 

Steam 

Economy 

Total 

Area 

Area 
for IH 

Remarks 

1 

4.154 

4625 

- 

Eig.4.1 with no IET 
and CRT 

2 

4.548 

4561 

- 

Fig. 4.1 

3 

4.629 

4631 

- 

Fig. 4.2 

4 

4.587 

4392 

- 

Fig. 6.1 

5 

4.530 

4502 

- 

Fig. 6.2 

6 

4.586 

4508 

- 

Fig. 6.2 with feed to 
body 7 

7 

4.343 

4511 

— 

Fig. 4.3 with feed to 

5 and 6 

8 

4.611 

4573 

- 

Fig. 4.3 

9 

4.654 

4628 

- 

Fig. 4.3 

10 

4.566 

4565 

- 

Fig. 4.3 

11 

4.662 

3491 

- 

Fig. 4.3, (BPE) ± =0.0 

12 

4.212 

4547 

- 

Fig. 4.3 with 7BP from 
2 and 3 

13 

4.613 

4483 

- 

Fig. 4.6 

14 

4.825 

4931 

364 

Fig. 4.4 

15 

4.851 

4939 

361 

Fig. 4.4 

16 

4.826 

4720 

357 

Fig. 4.5 

17 

4.858 

4664 

301 

Fig. 4.7 

18 

4.351 

4619 

311 

Fig. 4.8 
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TABLE 5.2 ; COMMON BATA FOR PLANTS 1-18 FOR DESIG-N 
CALCULATIONS 

I. LF = 151063.0 kg/h 2. XLF = 0.1393 

3. XLP= 0.520 4. TF = 71.11 °C 

5. TS = 135.56 °c 6. TC n+1 = 51.67 °C 

7. FCHEAT =1.0 8. EALBPR = 1 

9. U -values (kW/m 2 K) 

When IAB1=0, U =1. 18050 

U 2 = 2.22533 

U 5 = 2.19186 

U 4 = 1.79437 ' 

U c = 1.36282 
5 

U g = 1.07890 

When IAB1 = 1, 0.98804 

U 2 = 1.37417 
U 3 =2. 22593 
U 4 = 2.19186 
U 5 = 1.79437 
U 6 = 1.36282 
U 7 = 1.07890 

10. Area ratios among different bodies as given in individual 
outputs 

II. When IBLEED=1 and IAB1=1 

(a) ICBLED = 0 (b) (QB) 2 =10000 kW (c) (QB) 3 =10000 kW 
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12. When IH are present and IAB1 = 1 

(a) IIH array = 0011111 

(t>) U-value for each IH equal to corresponding 
body U-value 

(c) When IPROCH = 0 , (RIH) = 0.08 and 

when IPROCH = 1 , (RIHl)= 0.80 

13. When IFIN1 = 1, 

(a) TSFIH = 176.67 °C 

(b) UPIN = 0.85176 kW/m 2 E 

(c) RLE = 0.015 
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plants with two-tube passes in first effect are assumed to 
have equal area for each pass and in turn representing one 
half the corresponding value for the other effects. Plants 17 
and 18 have a specified area ratio among the heat transfer 
surface of the various effects. 

The addition of one LPT and two OPT to the simple 
sextuple -effect evaporation plant-1 improves the steam economy 
to 4.548 from 4.154 and also a small decrease Cl. 5 per cent) 
in total area is observed from 4625 to 4561 m 2 as illustrated 
by output for plant-2 in Appendix D. The program for this 
plant also accounts for radiation heat losses assumed to be 
3 per cent of heat input through steam. Split flow of equal 
amounts of feed liquor in parallel to fifth and sixth effects 
in Plant-3 improves steam economy to 4.629. The change in area 
requirement is rather small (4631 m 2 ). The effect of © finisher 
evaporator in Plant-4, shown in Pig. (5.1) gives a steam 
economy 4.587 and with a decrease of 5 per cent in total area 
compared to Plant -1. 

Provision for two-tube passes in first effect of 
Plant-5, depicted in Pig. (5.2) with feed liquor introduced 
in sixth body has steam economy 4.55 and total area 4502 m 2 . 
Feeding weak liquor to seventh body (instead of sixth) in 
Plant-6 improves steam economy to 4.586 with essentially same 
total area as in Plant-5. Parallel feed of weak liquor in 







2 -Sextuple effect seven body evaporation plant wi 
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equal proportions to bodies 5 and 6 in Plant-7 and to bodies 
6 and 7 in Plant-8 give steam economy of 4,343 and 4.611 with, 
total area of 4511 and 4573 m 2 respectively. Split feed 
arrangement introducing two-third (Plant-9) or one-third (Plant- 
10) of total weak liquor to sixth body (and balance to seventh 
body), gives steam economy of 4*654 and 4*566 with area of 
4628 and 4565 m 2 respectively. These comparisons are based on 
the assumption that effect of 15-20 per cent change in liquor 
rate on TJ -values are small. 

The effect of BPR is assumed to be negligible in Plant- 
11 and compared with the results for Plant-8, This assumption 
gives a slightly higher value of steam economy (4.622 ve 4.611) 
and shows a 23 per cent decrease in total area requirement 
(3491 vs 4511 m 2 ). These results show the important role of 
BPR in evaporation process engineering calculations which when 
neglected gives an underdesigned plant, 

Plant-12 illustrates the principle of vapor bleeding. 

The vapors are withdrawn from first and second effect of tile 
evaporation plant and steam economy of this plant comes down 
to 4.212 from 4.611 with a minor decrease in area requirement 
(4547 vs 4573 m 2 ) compared to that of Plant-8. 

The seventh body in Plant-13 receives weak liquor in 
addition to overflow liquor stream from sixth body, constituting 
a multiple feed stream concept as shown in Pig. (4.6). On 
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comparing the results of this plant with Plant-5 in which 
all the weak liquor was fed to sixth body only, it is found 
that steam economy improves to 4.613 from 4.530 with a 
negligible change in area requirement. 

Plant-14 is a modification of Plant-8 and has integral 
heaters in bodies 3 to 7. In the design calculations of this 
plant, the area of each integral heater is assumed to be 8 
per cent of the area of the respective body. Preheating of 
liquor through the integral heaters improves steam economy 
(4.825 vs 4.611) with total area 4931 m 2 (including area 364 m 2 
required for IH), The same observation concerning steam 
economy (4,851 vs 4.611) is also evident in the case of Plant-15, 
which assumes a fixed temperature differential approach (80 per 
cent) in the integral heater for the process calculations, 

A modification to Plant-15, with the addition of one 
finisher and two PCFT gives scheme for Plant-16 in Pig. (4.5). 
Plant-16 gives steam economy of 4.826 and area 4720 m 2 (357 m 2 
for IH) compared to the corresponding values of 4.851 and 4938 
m 2 for Plant -15. 

Plant -17 represented by Pig. (4.7) has one multiple 
feed stream to body 5 and two other parallel feed streams to 
bodies 6 and 7, and has a specified area ratio (A^ = 0.8 A^sO.64 
Aj=0.64 A^=0.64 A^=0.512 Ag=0*512 A^) . Por this plant steam 
economy, is 4.858 and total area is 4664 m 2 (301 m 2 for IH). 
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Plant-18 represents the above scheme of Plant-17 with 
vapor bleeding from first and second effects, as depicted in 
Pig. (4.8), with steam economy of 4.351 and total area 4619 m 2 
(311 m 2 for IH). 

Thus the above problems illustrate the quantitative 
effect of the several auxiliary features and liquor feed arrange 
ments on the values of steam economy and heat transfer surface 
requirement of the sextuple-effect evaporation plant handling 
kraft black liquor. 

The computer program MEEDS developed in this study can 
thus handle all the cases included in Table (6.1). In addition 
to these problems several other examples are considered next; 
some of these include design of triple-effect evaporation plant 
for handling diverse process liquor, sex tuple -effect six-body 
plants, sextuple-effect seven body plants and quintuple-effect 
six -body plants for processing kraft black liquor, quintuple 
effect six-body plant for sugar solution and quadruple-effect 
four-body plant for concentrating sodium aluminate and other 
solutions. 

A simple triple-effect evaporation plant design 
problem is solved by MEEDS with both forward (Plant-19) 

[Kern (20a)] and backward feed flow (Plant 20) [Kern (20b)] 
arrangements. BPS. is assumed to be negligible and specific 
heat of solution assumed as 4.1868 kJ/kg °C and radiation 
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losses are neglected. Steam economy of Plant-19 is 2.112- 
with total area of 428 m 2 and is within' 4 per cent of Kern's 
results (2.209 and 446 m 2 ). Plant-20 with steam economy 2.408 
and total area 409 m 2 compares within 1.5 per cent of Kern- s 
values (2.375 and 415 m 2 ). 

The design problem for the concentration of- kraft 
black liquor in sextuple— effect six-trody evaporation plant 
(Plant-r2l) [Kern (20c)] also was solved by MEEDS. The total 
area of plant 1816 m 2 and steam economy of 4.29 agree within 
5 per cent of Kern's results [1810 m 2 and 4.50], This plant 
is essentially the same as Plant-3 included in Table (5.1) 
and CFT are absent. 

Another example of sextuple-effect six-body evaporation 
plant (Plapt-22) with one LPT and two CFT processing kraft 
black liquor with liquor flow pattern similar to Plant-3 is 
considered. The design constraint oh area specifies that 

. 8A^=0 . 8 A^ = 0.8 Ag. This plant requires 3577 m 2 
area and gives steam economy 4.766. 

Plant-23 is a modification of Plant-22 with the 
difference that the first effect has two-tube passes similar 
to Plant-8. The computed values of total area and steam 
economy of this plant are 3530 m 2 and 4.75 respectively. 

Evaporation plant data for concentration of kraft 
black liquor in sextuple-effect seven-body evaporation plant 
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discussed in Libby [21] is solved as a design problem by 
MEEDS and the values of total area and steam economy are 
4571 m 2 and 4.35 and agree within 8.0 per .cent . of original 
results. [4660 m 2 and 4.66]. 

Sextuple-effect seven-body evaporation plant (Plant-25) 
processing kraft black liquor is shown in Pig. (5.3) and 
has two LPT, two OPT and five IH. Design calculations with 

.5 A 5 = 0.5 A 

and specified area approach [ (RIH) = 0.08] for IH requires 
total area 8168 m 2 (510 m 2 for IH) and gives st.eam, economy 
of 5.25. Similar results are obtained when MEEDS is run 
with' specified temperature differential approach [(RIHl) = 0.8] 
for IH in Plant-26 with steam economy of 5.28 and total area 
8273 m 2 [6l6 m 2 for IH) . A variation of this scheme is consi- 

t 

dered in Plant-27 with a different set of area .-fonstraints 
A^=A2=0. 5 A^=0.45 A^=0.45 A^=0.45 Ag=0.45 A^- and gives steam 
economy of 5.305 and area 8277 m 2 (613 m 2 for IH) . 

A quintuple-effect six -body evaporation plant (Plant-28) 
handling the black liquor is shown in Pig. (5.4) and includes 
one LPT, two OFT and' three IH. The design constraint requires 
Aj=A 2=0« 5 A^= 0.5 A^ = 0.5 A^=0.5 Ag and a specified tempera- 
ture differential approach [(RIHl) = 0.8] is to be used for 
IH. In this scheme vapor line from LPT is shown connected to 
steam chest of body 4; since the liquor from third body is 






effect seven body evaporation ptant with L FT , CFT, I H (Plant-25), 




-Quintuple effect six body evaporation olant w.th LFT, O T, I H (Plant -28) 



101 


fed to LPT and vapors from third body goes to the steam chest 
of fourth body, the desired flashing is not obtained. Instead 
some vapors from steam chest -will flow to the LPT as shown by 
the negative value for the vapor flow from LPT in the output 
of Plant-28 in the Appendix -D. With the vapor line from 
LPT connected to steam chest of fifth body in Plant-29, steam 
economy is 4.27 and requires total area of 1814 m 2 (110 m 2 
for IH). 

The sextuple-effect seven-body plant (Plant-30) 
represented by Pig. (5.5) has one finisher effect, one LPT, 
one OPT and five IH and evaporates the black liquor from 13 to 
52 per cent concentration. Por the area constraint 
A^ = 0,5 = 0.35 Aj_ = 0.35 Ag = 0,35 A ^ and specified area 

approach [(RIH) = 0.1], MEEDS gives steam economy 4.88 and 
total area 12075 m 2 [959 m 2 for IH], 

Pigure (5.6) shows one more sextuple-effect seven- 
body evaporation plant (Plant-3l) for evaporating black liquor 
from 15 to 67 per cent and has one finisher effect, one LPT 
and five IH. Weak black liquor is fed in parallel in the 
proportion of l/3 and 2/3 to bodies 5 and 6; liquor overflow 
from sixth body goes to body 7 and overflow of body 7 after 
preheating in IH^ and IHg is combined with the weak liquor 
to fifth body. This is another example of multiple feed 
concept-discussed earlier in case of Plant-13. The finisher 
receives the feed liquor from second body. With area constraint 
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extuple effect seven body evaporation plant with L FT 
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A ± = A 2 = 0.464 Aj = 0.276 A 4 = 0.276 A ? = 0.246 A g = 0.246 A ? 
and specified temperature differential approach [(RIHl) =0.8] 
for IH, the program gives the steam economy of 4.89 and total - 
area 17705 m 2 (1150 m 2 for IH). 

A quintuple-effect six-body evaporation system (Plant- 
52) is shown in Fig. (5.7) for concentrating sugar solution. 
This example is taken from Kern [20d]. Liquor flows in the 
normal forward flow manner. Some of the vapors from first four 
effects are withdrawn as bleed streams for heating raw juices 
and for the vacuum pans in crystallizing sections. Since the 
heat duty required from vapor bleed stream withdrawn from 
first effect is very high, vapor flows are initialized as 
[V 1= V 2 =V 2 =V 4 =V 5 =V 6 ] in stead of [V^V^O.5 V 3 =0.5 0.5 ^ = 

0.5 A^]. MEEDS gives total area and steam economy 2570 m 2 
and 2.224- respectively and is in very good agreement with 
Kern's results 2570 m 2 and steam economy 2.215. 

A typical quadruple-effect four-body evaporation plant 
(Plant-33) for concentrating aluminate liquor is shown in 
Pig. (5.8). The feed is preheated in the four integral 
heaters and then feed to first effect from where it follows 
forward feed flow pattern. Plant-53 has three OPT as auxiliary 
heat recovery units. With minor modifications for preheating 
of the feed solution MEEDS gave area of 1141 m 2 (104 m 2 for IH) 
and steam economy of 3.57. 




Fig. 5-7 - Quintuple effect six body evaporation plant with CFT , VBP [Plant -32] 
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Several other design problems of evaporation plants 
processing different liquor also have been solved by MEEDS. 

A triple-effect forced circulation plant for concentrating 
sodium hydroxide solution is considered as Plant-34 with 
forward feed arrangement [22a]; steam economy is 2.083 and 
total area requirement is 9 66 m 2 and are in very good agree- 
ment with reported results [2.06 and 975 m 2 ][22a]. A change 
in one of the input parameter of Plant-34, for example, steam 
temperature of 131°C instead of 113. 2°G and assuming that all 
others conditions remain same, Plant-35 gives steam economy 
of 1.957 and requires heat transfer surface 535 m 2 ; this agrees 
very well with reported results (l.95 and 544 m 2 )[22b]. 
Modifying Plant-34 for backward feed arrangement gives the 
steam economy and heat requirement of Plant-36 as 2*0519 and 
888 m 2 [22c], 

Plant-37 is a triple-effect forward feed evaporation 
plant considered by McCabe and Sfcnith [23a], MEEDS gave 
excellent agreement in the steam economy and area requirements 
as (1.96 and 327 m 2 versus 1.96 and 334 qi 2 ) [23a]. 

A quadruple-effect evaporation plant considered by 
Coates [8] was designed next as Plant-38. The steam economy 
and surface requirements of Plant-38 as computed by MEEDS 
are 3.508 and 321 m 2 whereas the accurate method of Coates 
estimates them as 3.17 and 351 m 2 and Coates approximate 
calculation procedure gave 3.13 and 359 m 2 . 
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Plant-39 represents another quadruple-effect 
evaporation plant processing a chemical solution considered 
by Ray and Carnahan [3 ] « This plant has steam economy of 
2.491 and requires 105 m 2 area. 

Another triple-effect forced circulation evaporation 
plant with mixed feed arrangement for concentrating caustic 
soda solution [23b] is designed by MEEDS to give steam 
economy of Plant-40 as 2.579 and requiring 89 m 2 area. 

The execution time for the program for the design 
calculations of all multiple effect evaporation plants 
considered so far is 1-15 s. Por many of the plant considered 
the desired convergence is obtained in 3-7 iterations except 
in cases like Plant 24, 30, 31, 32 and 33 which required up 
to 14 iterations. 

5.2 Simulation : 

The program MEEDS has also been used for simulation 
studies of several evaporation plants. The computer outputs 
are given in Appendix E. The effect on plant performance and 
steam economy is predicted following a change in some of the 
input parameters like steam pressure, feed temperature, con- 
centration and flow rate, desired product concentration and 
vacuum. A sextuple-effect seven-body evaporator plant (Plant-8) 
processing kraft black liquor is used as the basis to evaluate 
the influence of the above fluctuations on plant operation and 
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perf omance. The results obtained from the program MEEDS for 
the various cases included in this analysis are summarised 
in Table (5.3) which gives steam consumption and economy of 
the plant and U-values of different effects. It is assumed 
that all variables, except the one under study, have the same 
values as given in the design specification for Plant-8. In 
these particular problems it is assumed that the values of 
overall heat transfer coefficient depend only on heat flux, 
liquor rate and temperature levels for the minor change in 
performance. The design U-values and steam consumption and 
economy for Plant-8 are given in top row of Table (5.3). 

An increase in steam temperature to..l50°C from 135.56°C 
(Plant - 101) decreases the steam economy to 4.371 from 4.611 
due to lower (2.2 per cent) lower heat of vaporization at 
150°C. Another effect of this change is an increase in overall 
temperature difference [ 98.33°C vs 83.89°0], tending to give 
lower U-values for the same total evaporation duty. 

The steam economy increases to 5.095, when feed 
temperature is raised from 71.1 to 100°C (Plant-102). This is 
mainly attributed to a decrease in heat transfer in different 
effects because of flashing of feed liquor. The values of 
overall heat transfer coefficient also decreases to some 
extent. 

A fall in vacuum on last effect also decreases steam 
economy. In Plant - 103 saturation temperature of vapors from 



TABLE 5.3 : EFFECT OF CHANGES IN INPUT PARAMETERS ON THE PERFORMANCE 

OF A SEXTUPLE EFFECT SEVEN BODY EVAPORATION PLANT PREDICTED 
BY MEEDS 
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last effect is increased from 51.67°C to 57.0°C (710 mm Hg, 

690 mm Hg vac.) [1 mm Hg = 133.32 N/m 2 ] and steam economy 
reduces to 4.59. This decreases the overall temperature 
difference driving potential available and for same evaporation 
duty U values will be somewhat higher. 

When feed concentration is increased to 0,17 from 
0.139, the steam economy of Plant-104 decreases to 4.425. This is 
caused by a decrease in evaporation duty which also results 
in a minor decrease in U-values. 

An increase in product concentration to 0.56 instead 
of 0.52 gives steam economy of 4.644 and a small increase in 
overall heat transfer coefficient because of higher evaporation 
duty (Plant -U.05). 

Decreasing feed rate by 7 per cent [15106.3 vs 140000 kg] 
(Plant-106) gives same steam economy as Plant-8. However, 
U-values also decrease somewhat due to decreased liquor through- 
put and hence a reduction in evaporation load. 

The cases considered so far (Plant 101 to 106) assumed 
that feed liquor was admitted in equal proportions to bodies 7 
and 6; with a feed proportion of 0.45 and 0.55 (Plant-107), 
steam economy increases slightly to 4.625 while a small decrease 
(4.598 vs 4.6ll) is observed when feed is introduced in the 
ratio of 55 and 45 per cent to bodies 7 and 6 respectively 
(Plant -108). There is no significant change in U-values in 


these cases. 
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In the next illustration on simulation of evaporation 
plant it is assumed that the second effect of a sextuple- 
effect seven-body evaporator system is bypassed for mainte- 
nance purposes and that the plant operates with terminal 
conditions similar to Plant-8. For this case (Plant - 109) 
vapor lines from OPT are connected to third and fourth effect 
and that from LPT to fourth effect. This plant with second 
effect cut off has a steam economy of 3*954 only and the 
average U-value for the plant increases. 

An example of plant expansion is given as Plant-110, 
which is obtained from Plant-29 with the addition of one more 
effect placed in between the second and third effects of the 
latter system. With this arrangement steam economy improves 
to 5.025 from 4.275. 

It is often necessary to estimate the rate of scale 
deposits and their effect on plant operation. The influence 
of such deposits on the U-values of the different effects tan 
also be obtained from the program MEEDS using observed operating 
data from the plant. Overall heat transfer coefficients can 
be determined from a knowledge of temperature distribution or 
intermediate liquor concentrations and area of the effects. 

The values of (DT) from Plant-3 and design values 
of area are used to evaluate U-values in Plant-201 treated 
as a simulation problem. Exactly matching values of steam 
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and heat transfer coefficient are obtained in both the cases. 

Next, simulation of a sextuple-effect seven-body 
evaporation system (Plant-202) is considered. Fig. (4.5) 

[Plant-8 as a design problem]. In this case in addition to 
(DT) and A, S-^ and S 2 will be necessary as part of the input 
data to determine U-values. These input parameters are again 
taken from Plant-8 and and U-values are determined for Plant-202 
as a simulation problem and the results match precisely with 
the design U-values. It may be pointed out that the separate 
values of S^ and Sg are not easily obtained from an operating 
evaporation plant and hence it will be necessary to have the 
concentration of liquor passing from the first to the second 
pass of the first effect as one of the input values. For 
simulation of sextuple-effect seven-body evaporation plant 
(Plant-205) using the basic data of Plant-8 with an intermediate 
liquor concentration of 41.6 per cent for the two-pass first 
effect, the U-values obtained from MEEDS are in perfect agree- 
ment with the design values. Similar agreement is also 
obtained for Plant-204, based on data of Plant-24 for a 
sextuple-effect seven-body evaporator system with intermediate 
liquor concentration of the two bodies of first effect as 
part of the input data. 

Several additional plants were also solved as 
simulation problems using the results obtained earlier as 
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design case studies and the agreement was exact in all the 
cases. 

Coat S' [24] has considered performance evaluation 
of a sextuple -effect seven-body evaporation plant, depicted 
in Fig. (5.9), processing kraft black liquor. A computer 
program was developed by Coat s requiring the following 
input data: gage reading from each dome and chest, feed 
liquor rates to the respective bodies, feed temperature, 
steam consumption, barometric pressure, concentration of feed 
and product liquors, inlet and outlet temperatures of water 
to the surface condenser and condensate outlet temperature. 

The computer outputs for three sets of plant observations 
presented give the details for the different process variables. 
A summary of these results is given in Table (5.4). The 
results obtained using the program MEEDS are also given in 
Table (5.4) and can be compared with the values of Coats. 

Input data used with MEEDS include temperatures of liquor, 
condensate and vapor streams, feed temperature, feed concen- 
tration and flow rates, product concentration, steam tempera- 
ture, and intermediate liquor concentration of the two-pass 
first effect. The differences in the two set of results in 
Table (5.4) are snail and may be attributed to possible 
differences in the different empirical relations used for the 
properties of black liquor. 
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-Sextuple effect seven body evaporation plant with LFT (Plant-205 ) 
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TABLE 5.4 ? SIMULATION OF SEXTUPLE EFFECT SEVEN BODY 
EVAPORATION PLANT FOR KRAFT BLACK LIQUOR 
rOOATS. (24)1 


Program Out-put f 24 


MEEDS Output 


S.No. 

Paramet er 

1 

2 

3 

1 

2 

... 3 

1 

(LF) 

150000 

138900 

110300 

150000 

138900 

110300 

2 

(XLF) 

0.147 

0.143 

0.149 

0.147 

0.143 

0.149 

3 

(XLP) 

0.531 

0.506 

0.480 

0.531 

0.506 

0.480 

4 

(FF) 1 

85700 

81900 

64800 

85700 

81900 

64800 

5 

(mf) 5 

64300 

57000 

45500 

64300 

57000 

45500 

6 

(TS) 

136.6 

143.2 

140.9 

136.6 

143.2 

140.9 

7 

(TF) 

81.1 

81.1. 

78.33 

. 81.1 

81.1 

78.33 

8 

(T0 Vi 

51.2 

60.8 

68.12 

51.2 

60.8 

68.12 

9 

(XLO) 1 

0.514 

0.488 

0.460 

0.517 

0.483 

0.462 , 

10 

(xlo) 2 

0.450 

0.427 

0.408 

0.449 

0.427 

0.408 ; 

11 

(xlo) 3 

0.354 

0.340 

0.331 

0.356 

0.340 

0.329 ; 

12 

aw) 4 

0.277 

0.268 

0.266 

0.275 

0.263 

0.259 | 

13 

(xlo) 5 

0.232 

0.223 

0.224 

0.229 

0.218 

0.217 

14 

(xlo) 6 

0.187 

0.179 

0.183 

0.184 

0.177 

0.181 

15 

(XLO) 

0.270 

0.251 

0.246 

0.269 

0.245 

0.237 | 

16 


0.946 

0.987 

1.008 

1.005 

0.931 

1.054 1 

i 

17 

*2 

1.221 

1.291 

1.315 

1.263 

1.404 

1.441 [ 

18 

U 3 

2.520 

1.135 

1.166 

2.583 

1.218 

1.295 | 

19 


1.652 

2.630 

0.890 

1.759 

2.840 

1.001 I 

20 


1.868 

2.320 

2.130 

1.798 

2.254 

2.042 \ 

| 

21 


2.978 

1.495 

1.102 

2.821 

1.454 

1.056 | 

22 

*7 

1.501 

2.634 

3.040 

1.545 

2.566 

2.578 | 

23 

SE 

4.840 

4.740 

4.640 

4.836 

4.728 

4.486 j 

1 

LF, 

FF, MF - 

kg/h. 





P 

1 

1 

TS, 

TF, TC - 

°0 





i 


U 


- kW/m 2 K 
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An attempt was made to utilize observed data from 

the evaporation plants of three paper mills. However, record 
observations of pressure and vacuum gages, and liquor tempera- 
tures did not match even approximately indicating malfunction- 
ing of plant instrumentation. In some cases observed plant 
data are inadequate for simulation studies. The program 
MEEDS can be easily adopted to any evaporation plant, using 
reliable observed plant data. It should be possible to obtain 
the latter from a modern evaporation plant with well maintained 
process control and instrumentation facility. 



CHAPTER 6 


SALIENT FEATURES OF MEEDS AND RECOMMENDATIONS 


6.1 Special Features : 

The general computer program 'MEEDS' developed in 
this work can he used for process design and simulation of 
complex evaporation plants. The program is written in 
FORTRAN IV and can he used on both IM-7044 and IBM-370. 

The program consists of about 1700 punch cards and requires 
about 13000 thirty-six-bit words of core memory. 

MEEDS can be used for process engineering calculations 
of any evaporation plant. Some of the special features and 
capabilities of the present model used in MEEDS are summarized 
below. 

1. Handles any evaporation plant with following 
flexibilities and facilities. 

(i) Any type of evaporator (standard, LTV, FC) 

(ii) Any number of effects 

(iii) Any type of process liquor 

(iv) Weak process liquor feed to any one or more 
effects 

(v) Forward, reverse or mixed pattern for liquor 
flow 
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(vi) Two— tube passes in the first effect (twin- 
body evaporator effect). 

(vii) Integral liquor preheaters in effects with 
backward feed liquor flow arrangement. 

(viii) One or more liquor flash tanks 

(ix) Condensate flash tanks for fresh steam condensate 
from first effect 

(x) Foul condensate flashing for heat recovery 

(xi) Finisher effect for the final concentration 

(xii) Finisher condensate flash tanks for steam 
condensate from finisher effect. 

(xiii) Vapor bleed from any effect 

2. Useful for different constraints on heat transfer 
surface . of the effects in design calculations. 

3. Includes integral heaters with specified area 
or temperature differential approach. 

4. Accounts for radiation heat losses from the 
system. 

5. Determines the steam consumption and heat 
transfer surface requirements in design 
problems . 

6. In simulation studies, based on observed data, 
either computes the values of overall heat 
transfer coefficient and steam requirements or 
predicts changes in plant performance and steam 


consumption resulting from any one or more 
of the following factors. 

(i) Fluctuations in input parameters like 
steam pressure, feed conditions, product 
concentration and vacuum. 

(ii) Bypassing one of the effects for maintenance 
purposes. 

(iii) Modifying the existing evaporation plant for 
improving performance and steam economy 

7. Easy format of data input. 

8. Easy output format giving complete mass and 
energy balance for evaporation plant (flow rate, 
concentration, enthalpy and temperature of each 
stream liquor/vapor/condensate). 

9. Requires 3-14 iterations in general. 

10. Requires computer time of 1-15 s. 

The program MEEDS in the present form has some minor 
limitations which are given below; these can be very easily 
accommodated by slight modifications in the computation 
model. 

1. MEEDS can handle at a maximum, twenty effects, 
ten liquor flash tanks, ten condensate flash 
tanks, twenty integral heater, twenty vapor bleed 
points, one finisher and ten finisher condensate 
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flash tanks [Additional space can be reserved 
in the dimension statements for all related 
subscripted variables if necessary for any 
of the above]. 

2. MEEDS in the present form is adaptable for 
plants having two-tube passes in the first 
effect only. Slight modifications are necessary 
for plants having two-tube passes the first two 
effects or in the second effect alone. 

3. It is assumed that heat transfer coefficients 
are independent of temperature, concentration 
and flow rate of liquor and other parameters 
over the range of interest in each effect. It 
is desirable to develop a reliable •orrelation 
for the heat transfer coefficients which can be 
used as a subroutine in MEEDS. 

6.2 Recommendations: 

Versatility of the program MEEDS for both design and 
simulation of any evaporation plant can be further extended 
to optimize the important variables like total area, steam 
requirement, capital cost, operating cost and number of 
effects. 
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APPENDIX A 

DESIGN ANALYSIS OE EVAPORATION PLANTS HAVING- TWO -TUBE 
PASSES IN SOME OE THE EFFECT S 


Evaporator with two tube passes will be similar to 
two single effects in series with same calendria steam 
temperature and operating at the same pressure and having 
one interstream (liquor line) as shown in Fig. (A-l). .The 
degrees of freedom for the single-eff ect-twin body evaporator 
can be calculated by equation (A-l). 

N f = [2(0+6) - (0+2) -2] = 0+8 (A.l) 

Specifications of feed, T or P of the body and the 
steam and U or A for both the bodies will require (C+6) degrees 
of freedom. The remaining two degrees of freedom may be 
utilized for S^ and S 2 or Y-^ and or "the area ratio between 
two bodies and the product liquor concentration for design 
case or U for both bodies in the simulation case. 

For a 2-effect-3-body evaporation plant, evaporator 
units shown in Fig. (A-l) and Fig. (3-l) are connected in 
series with two interstreams (vapor and liquor lines). The 
degrees of freedom for this plant based on earlier analysis 
will be [ (C+8) + (C+6) - (C+4)] = (C+10). 

Extension of the above analysis to a N-eff ect-n-body 
evaporation plant, gives equation (A-2) for degrees of freedom 
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of the plant. 

= [ (n-N) (C+8) ] - [(n-U-l) (C+4)] + [N-(n-IT) ] (C+6) 
-[N-(n-N)](C+4) + 2 

= (n-N) (C+8) + (2N-n) (C+6) + (N-l) (C+4) + 2 

= C + 2n + 6 (A. 2) 

The above analysis can be further extended to give 
equation (A. 3) for degrees of freedom of N-effect-n-body 
evaporation plant with liquor flash tanks (3^), fresh steam 
condensate flash tanks (N^), integral heaters (N^), feed 
streams (N^) , vapor bleed points (H^), finishers (Ng) and 
finisher steam condensate flash tanks with inclusion of the 
effect- of BPR of the process liquor. 

N f = N 4 (C+2) + 3n + ^ + 23^ + ^ + 4Ng + 11 

(A. 3) 

These degrees of freedom may be utilized in the different 
specifications similar to the discussions in Chapter 3, with 
the necessary modifications for evaporator unit having two 
tube passes. 
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APPENDIX B 

SUBROUTINES /FUNCTION SUBPROGRAMS USED IN MEEDS 

In this section the different subroutines/subprograms 
used in the program MEEDS for various purposes are discussed 
in detail. 

1. STEAMH: 

This function subprogram providing the enthalpy of 
saturated steam in kJ/kg as a function of temperature is the 
same as the one used by Hirth and Sampat [17]. The constants 
in the empirical relation used is for the range of 35-200°C. 

2. CONDEN : 

This function subprogram evaluating the enthalpy of 
condensate in kJ/kg as a function of temperature is also the 
same as used by Hirth and Sampat, [17]. The constants in the 
empirical relation are applicable over the range of 35-200°C. 

3. SPHTN : 

This subroutine computes values of the specific heat 
of different liquor streams in kJ/kg X using an empirical 
relation, and varies with liquor characteristics. 

For bamboo kraft black liquor, the following relation 
developed by Koorse [25] is used. 

(°p)i = 4.1868[(0.993-1.26(X i )) + (0.0000556 + O.OIO^CX^) (T^) ) } 

(B.l) 
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where 

(C^) - specific heat 
X - concentration 
1 - temperature 

i - subscript for ith liquor stream 
For sugar solution, the following relation is 
developed based on the data given in Eern [20e] assuming that 
temperature effects are small. 

(C ) = 4.1868 [1-0.55(X )] (B.2) 

4. SPHT1 ; 

This subroutine calculates value of specific heat of 
only one liquor stream at a time using the same empirical 
relation used in subroutine SPHTN. 

5. BPRN: 

This subroutine evaluates values of boiling point 
rise of different liquor streams in °C using an empirical 
relation. The relationship to be used will depend upon the 
physico-chemical characteristics of the liquor. 

The boiling point rise of kraft black liquors at 
different concentrations given by Koorse are reproduced in 
Table (Bl) [25], 
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TABLE (B-l): BOILING- POINT RISE VS CONCENTRATION FOR 


SPENT LIQUOR 

S.No. 

Concentration, X 

BPR, °C 

1 

0.10 

0.278 

2 

0.15 

1.159 

5 

0.20 

2.000 

4 

0.25 

2.840 

5 

0.50 

5.721 

6 

0.55 

4.610 

7 

0.40 

5.445 

8 

0.45 

6.545 

9 

0.50' 

7.220 

10 

0.55 

8.105 


The following relation was developed by regression 
analysis using the above data. 

(BPR) i = 0.5555 [-2.57709 + 50.7781 (X ± ) 

+ 1.49186 (X.)?] (B.5) 

6. BPR1 : 

This subroutine calculates value of boiling point 
rise of only one liquor stream using same relation used in 
subroutine BPRN. 
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7. MATIOT: 

This subroutine gives the solution of simultaneous 
equations using Gauss— Jordon method with maximum pivot 
strategy [26], 

The listing for all the subroutine s/subpro grams 
for the process calculations of evaporation plant handling 
kraft black liquor are given in the following pages. 



FLNC 7 J C N STEAMMT) 


THIS FUNCTICN FRCVICES THE ENTHALPY CF SATURATEC STEAM IN KJ/KG. 
AS A FUNCTICN CF TEMPER ATUREf T) . 

RANGE CF THE CCNST ANTS IN THE EMPIRICAL RELATION USED IS 
3S-2CC CEGREES C. 


IF (T- 100.) ID t 10 ♦ 20 

10 $TEAMH= (-0.178958?2E-05*( 1.8*T+32.) **3+0. 54074 824E-C3* 

1 (1.8*T+32. )**2+0.3768363G£+00*( 1.8*7 + 3 2. ) + C. 1C631549E+C4 )* 2. 326 
RETURN 

2C STEAMH= (-0. l?379564E-05*t 1.8*T+32. ) **3+0 .49482426E-G3* 

1 (1.8*7+32. ) **2+0. 32 707798 E +00* t l«8*T + 32. )+C. 1 C 7051 79E+C4 )* 2. 326 
RETURN 
ENC 


FUNCTICN CCNCEMT) 


THIS FUNCTICN FRCVICES THE ENTHALPY OF CONDENSATE IN KJ/KG. 

AS A FUNCTICN CF T EM PER ATUR€( T ) . 

RANGE CF THE CCNST ANT S IN THE EMPIRICAL RELATION USED IS 
3 * 5-200 CEGREES C. 

IF ( T-1CC .7 10.10,20 

10 CCNDEN= (0.29O28172E-06*{1.8*T+32. >**3-0 .8 8532687E-04* 

1 {1.8*7 +32 . )**2+0.10065609E+01*( 1.8*T+32. )-0.32C98929E+C2>* 2. 326 
RETURN 

20 CCNDEN= < +0. 49730691 E-Q6* ( 1.8*T+32. ) **2-0. 25755408E-C3* 

1 (1.8*7+32. )**2+0 .10503794E+01* (1.8*T+32. J-0.35775445E+C2 )* 2. 326 
RETURN 
ENC 
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SUBRCLT INE SPHTN (S »X ,T, N ) 


THIS SLBRCUTI NE PPCVlrgS VALUES OF THE SPECIFIC HEAT OF LIQLOR 
IN KJ/KG*DECREE K. USING AN EMPIRICAL RELATION. 

S - SPECIFIC HEAT CF THE LICUCR. 

X - MASS FRACTION CF THE LIQUCP. 

T - TEMPERATURE CF THE LIQUOR. 

N ~ NUMBER CF VALUES CF SPECIFIC HEAT TO BE COMPUTED. 


DIMENSION SIN) , XIN) , TIN) 

CO 1C 1=1, N 

sm = { (C. 993-1. 26#x! I ) ) + ( 0. QOOD 556+C . 0104*X 1 1 ) )*T( I ))*4 .1 86 8 
l; CONTINUE 
RETURN 
END 


SUBROUTINE SPHTl(S,X,T) 


THIS SUBROUTINE PROVIDES ONLY ONE VALUE OF SPECIFIC HEAT OF 
LICUCR USING THE SAME EMPIRICAL RELATION. 


S= ID. 993-1. 26*X + (O.OUOO 556+0. 0104*X )*T ) *4. 186 8 

RF TURN 

END 




SUBROUTINE BPRMB,X f N) 


THIS SUBROUTINE PRCVICES VALUES OF TF E BOILING POINT RISE IN THE 
LICUCR IN DEGREES C. USING AN EMPIRICAL RELATION, 
e - BOILING POINT PISE. 

X - NASS FRACTION CF THE LIQUOR. 

N - NUMBER CF VALUES OF BOILING POINT RISE TO BE COMPUTED. 


DIMENSION BIN) , X(N) 

CO 1C 1=1, N 

13 Btl) = ( -2. 5 770 9+3 C .7781*X{ I)+1.49186*X{ I)**3)/1.8 
RETURN 
END 


SUBROUTINE BPPHB,X) 


THIS SUBRCLTINE PROVIDES ONLY ONE VALUE OF BOILING POINT RISE 
USING THE SANE EMPIRICAL RELATION. 


B = (-2. 57709+30. 7781*X+1.49186*X**3)/ 1.8 

RETURN 

END 



SUBROUTINE MATIN’V ( A *N , B ,M, CET ERM ) 


THIS SUBROUTINE PRCVICES THE SOLUTICN OF SIMULTANEOUS EQUATIONS 
USING CAUSS JCRDEN METHCC WITH MAXIMUM PIVOT STRATEGY. 

THE DIM MY VARIfcLES REPRESENT 

A - COEFFICIENT MATRIX OF SIZE N. 

8 - CONSTANT VECTOR OF SIZE N. 

M - NUMBER OF CONSTANT VECTORS. 

OE TERM - VALUE OF CETERMINANT RETURNED BY THE ROUTINE. 

DIMENSION A "( 20,20} , E(20,ll, IPIVCT(4 o7, 7nCEX(40,27 
EQUIVALENCE IIRCW,JRCW), { I COLUM, JCCLUM ) , UMAX, T, SWAP) 
INITIAL IZATICN. 

DETERM=l. 

DO 2C J =1 » N 
IPIVCTI J } =0 

SEARCH FCR FIVCT ELEMENT. 

DO 55C I=1,N 
AMA X=Q . 

DO 1C5 J=1 , N 

IF IIPIVCTI J)-l) 60, 105, 60 
DC ICO K=1 , N 

IF (IPI VCT(K)-l) 80, 100, 780 
IF (AMAX-ABS I A I J,K) ) ) 85, 100, 100 
IRCW= J 
ICCLLM=K 

AMAX = AE $ I A I 0, K ) ) 

CONTINUE 

CONTINUE 

IPIVCTI IC C LLM ) =1 PIVCT! ICCLUM )+l 

INTERCHANGE RCWS TC PUT PIVOT ELEMENT ON DIAGONAL. 

IF (IRCV-ICCLUM) 140, 260, 140 
nETERM=-DETERM 
CO 2C0 L=1 , N 
SWAP = A I IRCW *L ) 

A(IRCW»L)=A(ICrLUM,L) 

A(ICCLLM,L)=SWAP 
IF (M) 260, 260, 210 
DO 250 L= 1 , M 
SWAP=B (IRCW,L) 

E(IRCW,U = 8nCCLUM,L) 

8!ICCLLM,L)=SWAP 
INDEX! I ,1 ) = IRCW 
INDEX ( I ,2 )= ICCLUM 

CIVICE FIVCT RCW BY PIvCT ELEMENT. 

PI VCT = A {ICCLUM, ICCLUM} 
nETERM=CETEFM*PIVGT 
A!ICCLLM,ICCLUM)=l.O 
DO 350 L=1 ,N 

A( ICCLLM,L)=A(ICCLUM,L) /PIVOT 
IF (M) 380, 380, 360 

BUCC?Im7U=B (ICCLUM, L) /PIVCT 
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REDUCE NCN-PIVCT ROWS. 

PC 55C L1 = 1,N 

IF CL1-ICCLUM 400 , 550,400 
T = A ( LI , ICC LLM ) 

A ( LI ,ICCLUM)=0. 

DC 450 1=1, N 

MU ,L)=A(Ll,l)-A( ICCLUM,L)*T 
IF ( t> ) 550,550,460 
DC SCO 1=1, N 

B C LI ,L)=6(Ll,L)-R(ICCLUf',U*T 
CONTIMC 

INTERCHANGE COLUMNS. 

PC 710 1 = 1 ,N 

IF (INCEX(L,1)-INDEXU,2) ) 630, 710, 630 
‘ JRCh=INC5X(L,l) 
l JCCLLN=INDEX(L»2) 

: no 705 K=1,N 
! SWAP = A(K,JRCVO 
] A(K, JRCH) = A(K, JCCLUM} 

3 A(K, JCCLUH=SWAP 
> CONTINUE 
3 CONTINUE 
) DO 740 K=1,N 

I IF(IPIVCT(K).Ne.l) GC TC 760 
3 CONTINUE 
3 RETURN 
'! fcRITE (6,770) 

D FORMAT {/3QX*MATRIX IS SINGULAR*/) 

D RETURN 
END 
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LISTING OF MEEDS 
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c 

c 

C*** **************************** ********* *********** ******************** 

A PROGRAM FOR THE DUAL PURPOSE OF DESIGN OR SIMULATION OF 
MULT. PLE EFFECT EVAPORATOR PLANT. 

C***************** ****************************************************** 
C 

C PROGRAM HANDLES ANY NUMBER OF EVAPORATORS UP TO 20 IN ANY 

C COMBINATION WITH OR WITHOUT FINISHER EFFECT FOR THE FINAL 

C CONCENTRATION. 

C 

C THE FIRST EFFECT TO WHOSE STEAM CHEST THE FRESH STEAM IS FED MAY 
C HAVE EITHER TWO TUBE PASSES I THAT IS TWC B0DIES-1A AND 18) OR 
C CONVENTIONAL SINGLE PASS. 

C 

C WEAK LIQUOR CAN BE FEC THROUGH SINGLE OR PARALLEL FEEDING 
C CONCEPT WITH OR WITHOUT MULTIPLE FEED STREAMS. WHEN FEED IS 

C FED AS SINGLE STREAM TO ANY BODY, IT IS SINGLE FEEDING CONCEPT. 

C WHEN FED IN PARALLEL TO TWO BODIES ANC CONCENTRATED LIQUOR 
C PRODUCT FROM BOTH ARE COMBINEOLY FED TO SOME OTHER BODY, IT IS 
C SAID TO FOLLOW PARALLEL FEEDING CONCEPT. MULTIPLE FEED STREAMS 
C ARE SOME OF THE FRACTIONS OF THE FEED FED TO DIFFERENT BODIES 
C ALONG WITH THE LIQUOR PRODUCTS FROM OTHER BODIES. 

C 

C THE LIQUOR MAY FOLLOW FORWARD, BACKWARD OR MIXED FLOW PATTERN. 

C 

C BLEEDING OF VAPORS FROM ANY BODY FOR DIFFERENT PURPOSES CAN BE 

C HANDLED, 

C 

C ANY OR ALL HEAT RECOVERY FEATURES LIKE ONE OR MORE LIQUOR FLASH 

C TANKS, CONDENSATE FLASH TANKS (FOR FRESH STEAM CONDENSATE FROM 

C FIRST EFFECT AND FINISHER EFFECTS ANO FCUL CONDENSATE FROM OTHER 

C EFFECTS! CAN BE INCLUDED. 

C 

C ANY NUMBER OF INTEGRAL HEATERS ONE EACH IN DIFFERENT BODIES FOR 

C THE LIQUOR FEED PREHEATING CAN BE INCLUDED WITH SPECIFIED AREA 

C OR TEMPERATURE APPROCH. 

C 

C HEAT LOSSES FROM THE SYSTEM CAN BE ACCOUNTED. 

C 

C IN DESIGN CASE 

C THE PROGRAM DETERMINES HEAT TRANSFER AREAS OF THE EVAPORATORS, 

C INTEGRAL HEATERS ANO FINISHER EFFECT. 

C 

C IN S MULATION CASE 

C THE PROGRAM CAN HANDLE TWO DIFFERENT CASES. IN FIRST CASE THE 
C PROGRAM DETERMINES HEAT TRANSFER COEFFICIENTS ON FEEDING AREAS 

C OF HEAT TRANSFER ALONG WITH TEMPERATURES DROPS FOR ANY EXISTING 

C PLANT. IN OTHER CASE, PROGRAM CHECKS THE PERFORMANCE ON FEEDING 

C AREAS OF HEAT TRANSFER WITH HEAT TRANSFER COEFFICIENTS OF ALL 

C EVAPORATORS. 

C 

C PROGRAM OUTPUT PROVIDES COMPLETE MASS ANO ENERGY BALANCES FOR 

C THE EVAPORATOR PLANT tFLOW RATE, CONCENTRATION, ENTHALPY, 

C TEMPERATURES ETC. FOR EACH STREAM LI QUOR/VAPOR/CONOENS ATE I . 

C 

C PROGRAM DETERMINES THE STEAM REQUIRED TC BE FED TO FIRST EFFECT, 

C AMOUNTS OF STEAM UTILIZED BY EACH OF ITS BODIES, STEAM REQUIRED 

C IN FINISHER EFFECT ANC THE STEAM ECONOMY OF THE PLANT. 

C 





: ALL TEMPERATURES ARE IN DEGREES CENTIGRADE. 

: ALL ENTHALPIES ARE IN KILOJOULES/KG. 

C ALL SPECIFIC HEATS ARE IN KU/KG*DEGRE£ C. 

: ALL FLOW RATES ARE IN KGS/HOUR. 

: AA » AREA CF HEATING SURFACE OF THE BODY* M**2. 

C U a OVERALL HEAT TRANSFER COEFFICIENT OF THE BODY, 

C KW/M**2*DEGREE C. 

C Q a RATE OF HEAT TRANSFER, KW* 

C NEFF « THE NUMBER OF EFFECTS. 

C NBODY « THE NUMBER OF BODIES. 

C NLFT » THE NUMBER OF LIQUOR FLASH TANKS. 

C NCFT a THE NUMBER OF CONDENSATE FLASH TANKS. 

C NJH a THE NUMBER OF INTEGRAL HEATERS. 

C FF » FEED FRACTION FLOW RATES. 

C HFF * ENTHALPY OF THE FEED FRACTION. 

C V » FLOW RATE OF VAPOR* 

C LOUT * FLOW RATE OF LIQUOR OUT. 

C XIOUT « MASS FRACTION OF LIQUOR OUT. 

C TC * TEMPERATURE OF CONDENSATE. 

C TIN a TEMPERATURE CF LIQUOR IN. 

C TOUT = TEMPERATURE CF LIQUOR OUT. 

C DT WORKING TEMPERATURE POTENTIAL. 

C BPRISE * BOILING POINT RISE. 

C HV * ENTHALPY OF THE VAPOR. 

C HLIN « ENTHALPY OF THE LIQUOR IN. 

C HLOUT = ENTHALPY OF THE LIQUOR OUT. 

C SPHT a SPECIFIC HEAT OF THE LIQUOR. 

C V BLEED = BLEED VAPOR STREAM RATE. 

C QBL6ED * HEAT OF BLEED VAPOR STREAM. 

C 

C IH INTEGRAL HEATER. 

C UIH a OVERALL HEAT TRANSFER COEFFICIENT OF IH. 

C AAIH * AREA OF HEATING SURFACE OF IH. 

C QIH a RATE OF HEAT TRANSFER IN IH. 

C TIHIN » TEMPERATURE CF THE LIQUOR IN TC IH. 

C TJHQUT « TEMPERATURE OF THE LIQUOR OUT FROM IH. 

C DTIH a TEMPERATURE DIFFERENCE BETWEEN OUTGOING AND 

C INC CHIN G LIQUOR TO THE IH. 

C 

C LFT = LIQUOR FLASH TANK. 

C VLFT * VAPOR FLOW RATE FROM LFT. 

C LtFTO = LIQUOR OUT FROM LFT, 

C XtLFV 0 * MASS FRACTION OF LIQUOR OUT FROM LFT. 

C TLFTO a TEMPERATURE CF LIQUOR OUT FROM LFT. 

C HLLFTO « ENTHALPY OF LIQUOR CUT FROM- LFT. 

C SPHLFT « SPECIFIC WE AT OF LIQUOR OUT FROM LFT. 

C BPRLFT a BOILING POINT RISE IN LFT. 

C HVLFT » ENTHALPY CF VAPOR FROM LFT. 

C 

C CFT « CONDENSATE FLASH TANK. 

C VCFT a VAPORS FLOW RATE FROM CFT. 

C CCFTO « CONCENSATE CUT FROM CFT. 

C HVCFT * ENTHALPY OF VAPOR FROM CFT. 

C HCCFTO * ENTHALPY CF CONDENSATE OUT FROM CFT. 

C 

C FIN * FINISHER EFFECT. 

C UFIN a OVERALL HEAT TRANSFER COEFFICIENT OF FIN* 

C AAFIN « AREA OF HEATING SURFACE OF FIN. 

C QFIN a RATE OF HEAT TRANSFER IN FIN. 



: VFIN = VAPOR FLOW RATE FRO M FIN. , . 

: LFINO * LIQUOR OUT FROM FIN. 1 

: XLFINO s HASS FRACTION OF LIQUOR OUT FRCH FIN. 

C TFINC » TEMPERATURE OF LIQUOR OUT FROM FIN. 

C HLFINQ « ENTHALPY OF LIQUOR OUT FROM FIN. 

u SPHFIN * SPECIFIC HEAT OF LIQUOR OUT FROM FIN. 

0 BPRF* N - BOILING POINT RISE IN FIN. 

C HVFIN = ENTHALPY OF VAPOR FROM FIN. 

C OTF1N * TEMPERATURE POTENTIAL IN FIN. 

C 

C FCFT = FINISHER CONCENSATE FLASH TANK. 

C VFCFT « VAPOR FLOW RATE FROM FCFT. 

C CFCFTO * CONCENSATE OUT FROM FCFT, 

C HVFCFT « ENTHALPY OF VAPOR FROM FCFT. 

C HCFFTO a ENTHALPY OF CONDENSATE OUT FROM FCFT. 

C 

Q**:^*«************* ****^*4*************** ******* ********************** 

10 CONTINUE 

DIMENSION AAC20), U( 20), Q<20), V120) , XLQUTC25) 

DIMENSION At 20,201, B(2Q,1), AX(20,20>, BXC20, II 
DIMENSION SAB0NEC2), FF(2), HFFC2), I FSCRDt 2) 

DIMENSION NQRDUGJt IFEE0C25), NLORDC 10 J, NCORD(lO), NFCOROUO) 
DIMENSION TC(25), TIN(25I * TOUT! 20), TIFIN(2C), TIH0UTI20) 
DIMENSION HCC20J, DT(20>, DTIHC2Q), BPRISEC20), BPRLFT(IO) 
DIMENSION HL IN (20) » HIQUT(2Q), HVC20), SPHTC20), SPHLFTC10J 
DIMENSION RC 20 1* NAAUO), QBLEEDC 20) * V BLEED (20) » RBLEED120) 
DIMENSION XLLFTOC 10) « TLFTOt 101* VLFT (1C), HVLFTUO) , HLLFTO(IO) 
DIMENSION CCFTO(IO), VCFT(IO), HCCFTO(IO), HVCFTUO) 

DIMENSION CFCFTO UO), VFCFTC10), HCFFTO (101* HVFCFT ( 10) 

DIMENSION UX HC 20 )* AAJH( 20), QIH(20), IIH120) 

REAL LOUT (25 ) f LLFT0C10), MFEED( 20) 

REAL LADD, L INTER, LFJNO 

C NPLANT IS THE NUMBS! CF PLANT DATA-SETS SUPPLIED. 

R£AD(5,3000) NPLANT 
C SPECIFY CONTROL INDEX. 

IPLANT=1 
20 CONTINUE 

C READ NUMBER OF EFFECTS, NUMBER OF BODIES, NUMBER OF LIQUOR AND 

C CONDENSATE FLASH TANKS, NUMBER OF INTEGRAL HEATERS. 

READ (5, 3000) NEFF,NBOCY, NLFT*NCFT*NIH 
C N80DY1 IS A SUBSCRIPT UTILIZED TO REPRESENT THE PROPERTIES OF 
C THE FEED SOLUTION - TEMPERATURE, MASS FRACTION AND FLOW RATE. 
NBOOY1«NBQDY+1 

C N80DY2 IS A SUBSCRIPT UTILIZED TO REPRESENT THE PROPERTIES OF 
C THE FINAL PRGDUC1 FROM THE SYSTEM. 

N80DY2=N80DY +2 
N8ODY3*NBO0Y+3 
IB0D¥*N80DY-1 
I BODYlal BODY-1 
KBOO¥»IBOOY 

C SPECIFY CONTROL INDICES. 

ICONVaO 
CFT 1*0 

C IA81 IS THE COUNTER WHICH IS EQUAL TO 1 WHEN FIRST EFFECT HAS 
C TWO 800 1 ES AND EQUALS 0 IF IT HAS NOT. 

READ(5, 3000) IAB1 
IFIIABI.EQ.I) GO TO 30 
I BODY* I BODY+ 1 
I BODY I* I BODY l+l 
30 CONTINUE 

C IFINI IS THE CFUNTER WHICH IS EQUA3 -0 1 WHEN PLANT HAS FINI HE9 
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C EFFECT aNO EQUALS 0 jF IT HAS NOT. 

READ<5,3000) IFINI 14) 

I PF5= 1 IMPLIES THAT FEED IS FED THROUGH SINGLE FEEDING CONCEPT 
WITH OR WITHOUT MULTIPLE FEED STREAMS. IPFS* 2 IMPLIES THAT 
PARALLEL FEEDING CCNEPT WITH OR WITHOUT MULTIPLE FEED STREAMS 
IS USED. 

READt 5»3QQQ) IPFS 

THE EVAPORATORS IN THEIR SERIES IN THE PLANT ARE NUMBERED 
ACCORDING TO THE DIRECTION OF THE STEAM FLOW. THE BGQY RECIEVIN6 
THE FRESH INPUT STEAM IS NUMBERED 1 AND THE BODY WHOSE STEAM 
CHEST RECI EVES THE VAPORS FROM FIRST BOCY IS NUMBERED 2 ANO SO 
ON. F FIRST EFFECT HAS TWO BODIES, FIRST BODY IS NUMBERED 1, 

THE OTHER BOCY 2, AND THEN THE BODY 9ECIEVING THE VAPORS OF 
THESE BODIES FOR THEIR HEAT UTILIZATION IS NUMBERED 3 AND SO ON. 
WITH THIS NUMBERING THE ARRAYS NORO, IFEED ANO IFSCRD ARE 
DEFINED AS FOLLOWS. NCRD(1)=N IMPLIES THAT BODY N IS THE ITH 
BODY TO RECIEVE THE SOLUTION TO BE EVAPORATED. IFSORD(I)*N 
IMPL. ES THAT ITH BODY IS RECIEVING LICUGR FROM BODY N EXCEPT 
WHEN N IS GREATER THAN NBODY*. WHEN N E01ALS NBOCY1 THEN THIS IS 
THE BODY RECIEVING INITIAL FEED FRACTION. WHEN IPFS*2 THEN N CAN 
BE NB00Y3 WHICH INDICATES THAT THIS IS ThE BODY RECIEVING THE 
LIQUOR OUT FROM BOTH THE BODIES RECIEVING INITIAL FEED FRACTIONS 
I FSORDt I )*N IMPLIES THAT N <S THE ITH EODY RECIEVING INITIAL 
FEED FRACTIONS. 

READ 15, 30QQJ iNOROtli, 1*1, NBODY), CIFEEDCI), I*1»NBCDY), 
ICIFSORDCn, 1*1. IPFS 1 

LBODY REPRESENTS THE LAST BODY RECIEVING THE LIQUOR IN THE 
SERIES OF EVAPORATORS. 

R£AD(5,30G0) LBODY 

IFCNLFT.6C.0 .AND. IFINI. EQ.OJ N B CD Y2* LBODY. 

FEEDPS IS THE FRACTION OF FEED FED THROUGH SINGLE OR PARALLE3 
FEEDING CONCEPT EXCLUDING MULTIPLE FEED STREAMS. 

READ THE MASS FRACTION OF FEED, THE MASS FRACTION OF THE FINAL 
PRODUCT AND FEEDPS. 

READ! 5, 3010} XLOUTINBCDY ll.XLOUT (NB0DY2 1, FEEDPS 
XLB0DY*XL0UTINB0DY2) 

X IS THE FRACTION OF FEEDPS THAT GOES TO BODY IFSOftO(l). 

READt 5, 30101 X 
Y*1,0-X 

FFtll IS THE FEED TO BODY IFSORDtl). 

FFU )»X*FEEDPS 
FF{ 2 1*Y*FEEDPS 

MFEED(I) REPRESENTS THE MULTIPLE FEED STREAM TO ITH BODY. 

TMFEED IS THE TOTAL FEED THROUGH MULTIPLE FEED STREAMS. 

MFEED IS ZERO FDR THE BODIES WHICH ARE LISTED IN IFSORD ARRAY. 
TMFEED*G. 

REAOCSf 30101 t MFEEDt 1 1.1*1. NBODY) 

00 40 1*1, NBOOY 
40 TMFEED-TMFEED+MFEEDC 1 1 

LOUT t NBODY 1) IS THE TOTAL FEED TO THE PLANT. 

LOUT t NB0DY1) *FE£DPS+TMFEED 
50 CONTINUE 

READ THE TEMPERATURE OF THE FRESH INPUT STEAM, FEED AND THE LAST 
BODY VAPOR CONDENSATE. 

READt 5. 30101 TS.TINt NBODY! 1, TCCNB0DY1 1 

CALCULATE THE ENTHALPY OF THE SATURATED FRESH INPUT STEAM. 
HS*STEAMH(TS 1 

ASSUMING THE FRESH INPUT STEAM IS SATURATED, TC*TS. 

Tct 1 )*TS 

CALCULATE THE ENTHALPY OF THE FRESH STEAM CONDENSATE FROM FIRST 
BODY. 
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HC(U=CONDEN(TSi *. 

IFCIA81.EQ.0) GO TO 6C H 

: THE TEMPERATURE AND ENTHALPY OF CONDEKSATE FROM SECOND BODY WILL 

: BE SAME AS THAT FROM FIRST BODY, WHEN IAB1-1. 

TC(2 ) =TC 1 1 ) 

Ht!2i-HC(U 
60 CONTINUE 

XLF-XLOUT C NBCDY1 ) 

TF*TlNfNBOOYl) 

C CALCULATE THE SPECIFIC HEAT OF FEED STREAM. 

CALL SPHTMSPHTF, XLF, TF) 

C CALCULATE THE ENTHALPY OF FEED STREAMS. 

DO 70 1*1, IPFS 
70 HFFC I )-SPHTF*TF 

C HMFEED IS THE ENTHALPY OF THE MULTIPLE FEED STREAMS. 
HMFEED-SPHTF*TF 
SO CONTINUE 

C I BLEED IS THE COUNTER SPECIFYING THE ELEEDING FACILITY. 

C IF I BLEED* 1 IT IS AVAILABLE, AND IF ECUALS 0 IT IS NOT. 

READ! 5, 3000) I8LEED 
IFUBLEED.EQ.O) GO TO 90 

I CBLED*0 SIGNIFIES THAT THE CONDENSATE OF THE BLEED STREAMS ARE 
NOT UTILIZED FOR IMPRCVING THE PLANT ECONOMY BY THEIR PROPER 
FLASHING. ICBLED*1 MEANS THEY ARE FLASHED BACK IN THE PROPER 
STEAM CHESTS. 

READ< 5* 3000) 1C8LED 

READ AMOUNT OF HEAT REQUIRED Q BLEED! I ) FROM ITH BLEED STREAM 
FROM ITH BODY. 

REA015, 3010) (QBLEEDII), I-1,NB0DV> 

90 CONTINUE 

DESIGN-0. SIGNIFIES THAT THE CASE OF EXISTING PLANT IS UNDER 
CONSIDERATION AND SO HEAT TRANSFER AREAS ARE KNOWN. THE PLANT 
IN SUCH CASE IS TO BE SIMULATED. 

DESIGN-1. IMPLIES THAT THE PLANT IS TO BE DESIGNED. 

READC5, 30101 DES CN 

FCHEAT-O. IMPLIES THAT THE FOUL CONDENSATES ARE NOT FLASHED 
SEQUENTIALLY TO UTILIZE THEIR HEATS FOR HEATING. 

FCHEAT-1. POINTS OUT THAT THIS FACILITY IS AVAILABLE. 

READC5, 30101 FCHEAT 
FC DESIGN. EQ.O. ) GO TO 100 

NAAC IS THE NUMBER OF AREA CONSTRAINTS UNDER WHICH THE DESIGNING 
IS TO BE CARRIED OUT. THIS EXCLUDES THE AREA CONSTRAINT RELATING 
AREA QF BODY III TO BOCYC 2} , WHEN IABl-1. 

READIS, 3000) NAAC 

READ THE HEAT TRANSFER COEFFICIENTS. 

REA0C5.3010) IUUJ, 1*1, N8QDY) 

GO TO 120 
100 CONTINUE 

I SIM-0 SIGNIFIES THE PLANT IS TO BE SIMULATED WHOSE HEAT 
TRANSFER COEFFICIENTS OF ALL 8001 ES ARE NOT KNOWN BUT THE HEAT 
TRANSFER AREAS AND TEMPERATURE DROPS CF EACH BODY ARE KNOWN. 
ISIM-1 SIGNIFIES THE PLANT IS TO BE SIMULATED WHOSE HEAT 
TRANSFER COEFFICIENTS AND HEAT TRANSFER AREAS ARE KNOWN AND THE 
PERFORMANCE CHECK IS TO BE CARRIED OUT. 

READ( St 3000} ISIM 
C READ HEAT TRANSFER AREAS. 

READ! 5, 30101 C AAIII, I*1,NB0DY) 

1F{ ISIM.EQ.0 ) GO TO 110 
C READ HEAT TRANSFER COEFFICIENTS. 

REAO( 5, 3010) (Uin, I»1,NB0DY) 

GO TO 120 
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110 CONTINUE l*a 

READ THE WORKING TEMPERATURE POTENTIALS. 

REA0(5» 3010) COT Cl ), I*l,NBQDY) 

IFCIAB1.EQ.0) GO TO 120 

1 FIRST IS THE BODY OF FIRST EFFECT WHCSE LIQUOR OUT IS FEO TO 
OTHER BODY OF FIRST EFFECT. 

READC 5» 3000) I FIRST 

LINTER IS THE LIQUOR CUT FROM XFIRST THAT IS IT IS INTERMEDIATE 
LIQUOR OF TWO BODIES CF FIRST EFFECT. 

READC 5*3010) LINTER 
120 CONTINUE 

IFUAB1.EQ.0) GO TO 120 

RABl IS THE AREA RATIO OF BODYCi) TO BO CYC 2) • 

READC 5* 3010) RABl 
130 CONTINUE 

IFCDESIGN.EQ.O.) 60 TC 150 

R{ I } IS THE RATIO OF FEAT TRANSFER AREAS OF THE FIRST FEW BODIES 
NAAU) TO THAT OF BODY CNAAC I) +1 )• 

READC 5*3010) CRCU, I-1,NAAC) 

DO 140 I=l»NAAC 
IFCRCD.EQ.l.) GO TO 140 
READC5*300Q) NAACI ) 

140 CONTINUE 

RLOSS IS THE RADIATION LOSS FRACTION ASSUMED AS A FRACTION QF 
TOTAL HEAT INPUT THROUGH FRESH INPUT STEAM* FOR ACCOUNTING ALL 
THE HEAT LOSSES. 

150 READC5* 3010) RLOSS 

KALBPR IS THE COUNTER EQUAL TO 1 WHEN BOILING POINT RISES ARE j 
TO BE CALCULATED AnD EQUALS 0 WHEN THEY ARE ALREADY KNOWN. 

READ (5* 3000) KALBPR i 

1FCKAL8PR.EQ.1) GO TO 170 
READ BOILING POINT RISES IN ALL BODIES. 

READC 5* 3010) CBPRXSECI), I*l,NBODY) j 

IFCNLFT.EQ.O) GO TO 160 i 

READ BOILING POINT RISE IN EACH LIQUOR FLASH TANK. 5 

READ(5#3010) { BPRLFT 1 1 )* I*1,NLFT> ! 

160 IFCIFINI.EQ.O) GO TO 170 i 

READ BOILING POINT RISE IN THE FINISHER EFFECT. [ 

READC5*3010) BPRFIN 
170 CONTINUE 
YEFF-NEFF 

YLFT*NLFT ! 

YFIN1-IF1NI | 

CALCULATE THE FLOW RATE OF FINAL LIQUOR PRODUCT FROM THE PLANT. 

LGUTCNBQDY2>«L0UTCNB0CY1)*XLQUT(NBC0Y1}/XLGUTCNBGDY2) | 

TOTEVP IS THE TOTAL EVAPORATION IN THE PLANT. 

TOTEVP*LQUTt NBODYll-LCUT C NB0DY2) 

FOR FIRST APFORXIMATIGN ASSUME EVAPORATION RATE IN EACH LFT* 

EVPLFT, TO BE I PERCENT OF TOTAL EVAPORATION. 

EVPL FT *0*0 1* TOTEVP 

ASSUME EVAPORATION RATE IN THE FINISHER EFFECT, EVPFIN, TO BE 5 
PERCENT OF TCTAL EVAPORATION. 

EVPFiN*0.05*TDTEVP 

FOR FIRST AP PORX I MAT I CN ASSUME EVAPORATION RATE, EVPEFF* EQUAL 
IN ALL NEFF EFFECTS. 

EVPEFF* (TOTE VP-YLFT*£VPLFT-YFI NI*EVPF IN )/YEFF 
DO 190 I*1,NB0DY 
QC X ) *1000000 .0 

IFC I AB1. EQ. 0 ) GO TO ISO j 

IFII.GT.2i GO TO 180 i 

C SINCE FIRST EFFECT HAS TWO BODIES, THE EVAPORATION RATES IN EACH i 
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: BODY IS CALCULATED BASED ON THEIR AREA RATIO, RABl. i 

Vt 1) -EVPEFF*RA81/{ 1.+RAB1) 

VC2 )=s£VPEFF/{ 1 .+RA81 I 
GO TO 190 
180 vm~£VPEFF 
L90 CONT NUE 

: IIH ARRAY IS DEFINED TO SPEC - FY THE 8CDIES HAVING INTEGRAL 

: HEATERS* IIHtI )=i IMPLIES THAT ITH SCOT IS HAVING INTEGRAL 

: HEATER IN IT. IIH(I)«C IMPLIES THAT IIH BODY IS NOT PROVIDED 

: WITH INTEGRAL HEATER. 

READ (5*3000 1 IIIHUJ* I*1,NBQDY) 

IFtNlH.EQ.Oi GO TO 230 
DO 210 X«1»NE0CY 
IFUIHtli.EQ.O) GO TO 210 
I Ft DESIGN. EQ.O.) GO TC 200 

C READ HEAT TRANSFER COEFFICIENT OF INTEGRAL HEATER. 

READ(5, 30101 UIHtll 
GO TO 210 

C READ HEATING SURFACE AREA OF INTEGRAL HEATER. 

200 READ! 5* 3010) AAIHCIi 
210 CONTINUE 

IPROCH IS THE COUNTER EQUAL TO 1 WHEN PERCENT TEMPERATURE METHOD 
IS TC BE USED FOR IH CALCULATIONS AND EQUAL TO 0 WHEN AREA 
APPROCH METHCD IS TO BE USED. 

READt 5* 3000) IPROCH 
I Ft I PROCH.EQ.I ) GO TO 220 
I Ft DESIGN. EQ.O.) GO TO 230 

RIH IS THE RATIO OF AREAS OF ITH BODY INTEGRAL HEATER TO ITH 
BODY* 

READ15, 3010) RIH 
GO TC 230 

R1H1 IS THE RATIO INITIAL TEMPERATURE POTENTIAL {WHICH IS 
TEMPERATURE DIFFERENCE BETWEEN INCOMING LIQUOR TO IH AND VAPOR 
TEMPERATURE CONDENSING OUTSIDE) MINUS FINAL TEMPERATURE 
POTENTIAL CTEMPERATURE DIFFERENCE BETWEEN LIQUOR OUT FROM IH AND 
VAPOR TEMPERATURE OUTSIDE) DIVIDED BY INITIAL TEMPERATURE 
POTENTIAL. 

220 READt 5, 3010) RIH1 
230 CONTINUE 

IF(NLFT.EQ.O) GO TO 250 
DO 240 I»I, NLFT 
240 VLFT (I )*EVPLFT 

NLORDCI )»J POINTS OUT THAT VAPOR FROM ITH LIQUOR FLASH TANK 
ENTERS THE STEAM CHEST OF BODY J. 

READt 5* 3000) (NLOROt I ) * I=1*NLFT) 

250 CONTINUE 

IFINCFT.EQ.O) GO TO 260 

NCORDtl ) B J POINTS OUT THAT VAPOR FROM ITH CONDENSATE FLASH TANK 
MOVES IN THE STEAM CHEST OF BODY J. 

READt 5* 3000) {NCORDtl), I»1,NCFT) 

260 CONTINUE 

IFl i FINI.EQ. 0) GO TO 290 

NFOR IS THE NUMBER OF LIQUOR FLASH TANKS RECIVING THE LIQUOR 
BEFORE THE FINISHER EFFECT. 

NVORD IS THE BODY TO WHOSE STEAM CHEST THE VAPOR FRCH FINISHER 
ENT ERS 

NFCFT *IS THE NUMBER CF CONDENSATE FLASH TANKS IN WHICH THE 
FINISHER EFFECT CONDENSATE IS FLASHED SEQUENTIALLY. 

REAOtS, 3000) NFOR, NVORD, NFCFT 
IF0R*NFQR+1 
IFORl*IFQR*l 
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ut$; 

TSFIN IS THE TEMPERATURE OF FRESH STfiAM INPUT TO FINISHER EFFECT ^ 
STEAM CHEST* 

RLOSSF IS TEH RADIATION LOSS FRACTION IN FINISHER ASSUMED AS A 
FRACTION OF TOTAL HEAT INPUT BY FRESH STEAM INPUT FOR ACCOUNTING 
HEAT LOSSES IN FINISHER EFFECT. 

READ! 5, 3010 ) TSFIN*RLCSSF 

CALCULATE THE ENTHALPY OF THE STEAM INPIT TO FINISHER EFFECT, 
ASSUMING IT TO BL SATURATED, TCFI N*T$F IN. 

HSFIN-STEAMHITSF1NJ 

TCFIN-TSFIN 

CALCULATE THE ENTHALPY OF THE FINISHER EFFECT CONDENSATE. 

HCFIN»C0NDENCTCFIN1 

VFIN»EVPFIN 

IFtDESIGN.EQ.O.) GO TC 270 

READ HEAT TRANSFER COEFFICINT OF FINISHER EFFECT. 

REA0(5, 3010) UFIN 
GO TO 280 
270 CONTINUE 

READ HEATING SURFACE AREA OF FINISHER EFFECT. 

READI5, 3010) AAFIN 
280 CONTiNUE 

IFCNFCFT.EQ.O) GO TO 290 

NFCORD(I}=J POINTS OUT THAT VAPOR FROM ITH FINISHER CONDENSATE 
FLASH TANK ENTERS THE STEAM CHEST OF 80CY J. 

REA0C5, 30001 INFCORDUJ, I»l,NFCFT) ! 

290 CONTINUE 

NIT * NUMBER OF ITERATIONS. 

INITIALLY NIT IS ZERO. j 

N T“0 ! 

HAXNIT » MAXIMUM NUMBER OF ITERATIONS TC BE CARRI EO OUT. 1 

READ {5, 30001 HAXNIT i 

300 CONTINUE ! 

CALCULATE THE LIQUOR CUT FROM EACH BOCY AND THE MASS FRACTIONS ; 
OF ALL THESE OUTGOING STREAMS. 

SOLUTE IS THE AMOUNT OF SOLUTE IN THE STREAM. [ 

SOLUTE»FEE0PS*XLOUT< NBOOYl J j 

LADD IS THE SUM OF LICUORS OUT FROM BCDIES LISTED IN IFSORD j 

ARRAY. 

LADD=0. 

DO 320 1 — 1,1 PF S 
K«IFSORDm 

1 FC DESIGN. EQ.I. ) GO TC 310 

IFCISIM.EQ.1 .OR. IAB1.EQ.0) GO TC 310 

VDIFF IS THE DIFFERENCE IN ASSUMED OP CALCULATED VAPOR FLOW 
RATE AND EXPECTED VAPOR FLOW RATE PRO VICING EXPECTED 
INTERMEDIATE LIQUOR STREAM OF FIRST EFFECT TWO BODIES. I 

y fif FFssO. I 

IFI K.NE. I FIRST J GO TO 310 | 

LOUTi K)«LINTER 
VDIFF=V(KI-CFF(I l-LOUTCKU 
V(K|*FFt X 1-L0UTIK1 

310 CONTINUE ! 

XLOUKK I=FFC 1 1 JXLOUT { NBQOYU /LOUTt K ) 

320 L ADD=LADD+LGUT l K ) 

330 CONTINUE 

DO 370 I = 1 , N BO DY 

IFCI FEEOII J.NE.NB0DY3I GO TO 370 
X F( DESIGN. EQ.I. } GO TC 350 

IFI ISIM.EQ.l .OR. IAB1.EQ.0J GO TC 350 [ 

IFIVDIFF.NE.O. J GO TO 340 | 

tCf, UC. TCIOCT \ fin Tf! I 
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LOUT (HAUNTER 

VDXFF=V( 1 )-< LADO+MFEECtI 1-LOUTU 1 I 
VtII*LACD+HF£EOUl-LOLTUl 
GO TO 360 

340 VU)=ViIl+VDlFF 
VDIFF*0. 

350 CONTINUE 

LOUT! I 1=LADD+MFE£D{ I 1-Vt I I 
460 CONTINUE 

SOLUTE*SQLUTE+MFEEDt I 1 *XLCUT t NBQDY 1 J 
XLOUT { I J “SOLUTE/ LOUT ( I ) 

370 CONTINUE 

00 410 9* ,N20)Y 
K-NORDCI i 

IFUFEEDIK1.GT.N80QY1 GO TO 410 
J-NORDU-U 

1 F( DESIGN* EQ*1. 1 GO TO 390 
IFUSIM. EQ.l .OR. IAB1.EQ.C1 GO TC 390 
IFt VDIFF.NE.O. I GO TO 380 
IFtK.NE.IFIRSTI GO TO 390 
LOUT l K)*L INTER 

VDIFF»VI K i-( LOUT ( J J + NFEEOC K J—LOUTI K I I 
V(KJ =LOUT C JI+N FEED! K I- LOUT (K) 

GO TO 400 

380 X Ft J< NE.IFIRST) GO TO 390 
Vt K l“Vf Kl+VDIFF 
VDIFFsO. 

39 Q CONT NUE 

L0UT4 KI“LOUT t J J + MFEED tK)-V(K ) 

400 CONTINUE 

SOLUTE“SQLUT E+MF EEOC K J*XLOUT C NBOD Y1 I 
X LOUTf K I “SOLUTE/ LOUT C K J 
410 CONTINUE 

CALCULATE THE OUTGOING LIQUOR RATE FROM EACH LIQUOR FLASH TANK 
AND FINISHER EFFECT. 

IFUFINI.EQ.CiGGO TO 430 
I FC NFOR.NE.O 1 GO TO 430 
LFI NO=LOUT tLBODY )-VF IN 
IFt NLFT.EQ.O I GO TO 490 
LLFTOi 1 1*LFI KQ-VLFTt II 
IFtNLFT.EQ.il GO TO 490 
DO 420 1=2* NLFT 
J=I-i 

420 LLFTOtI)»LLFTOtJ}-VLFTtI I 
GO T 0 490 
430 CONTINUE 

1 Ft NLFT.EQ.O I GO TO 490 
LLFTGt ll“LOUTt L8GDY1-YLFTC II 
lFUFINI.EQ.il GO TO 450 
IFtNLFT.EQ.il GO TO 490 

DO 440 1*2, NLFT 
J=I 1 

440 LLFTOtl J*LLFTOf Jl-VLFTtU 
GO TO 490 
LOUT tKI*FFtII-V{Kl 
450 IFtNFOR.EQ.il GO TO 470 
46 46 9*T85609 

J = 1 — 1 

460 LLFTOtl 1*LLFT0U I -VL FT til 
470 CONTINUE 

L69N0*L3F30tNF0R J— VFIN 
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JF(NLFT.eQ.NFQR) GO TC 490 
LLFTOt IFOR) = LFlNO-VL FTC IFOR J 
I F(NLFT.EQ.IFQr) GO TC 490 
DO 480 I-IFORl,NLFT 
J=I-i 

480 LLFTOCI } *LLFTO| J )-VL FT Cl ) 

490 CONTINUE 

XLQUTC NBGDY2 !«XL BODY 

CALCULATE THE HASS FRACTION OF OUTGOING LIGUCR FROM EACH LIQUOR 
FLASH TANK AND FINISHER EFFECT. 

IFCNLFT.EQ.O) GO TO 510 

00 500 I=1*NLFT 
500 XLLFT0CI1»S0LUTE/LLFTCCI ) 

510 CONT NUE 

JFC IFINI.EQ.O) GO TO 520 
XLF* NO»SOLUTE/LFINO 
520 CONT.NUE 

IFCNLFT.EQ.O .AND. IFINI.EQ.O) GO TO 550 
IFUFXNI.EQ.O) GO TO 530 
IFCNLFT.EQ.NFOR) GO TC 540 
530 XLLFTOC NLFT)«XL0UTCNBCDY2) 

GO TO 550 

540 XLF1 NO*XLOUT CNB0DY2) 

550 CONTINUE 

SUMBPR IS THE SUM OF BOILING POINT RISES IN ALL BODIES WHEN 

1 AS 1*0 » AND WHEN IAB1-1, THE BOILING POINT RISE IN FIRST BODY IS 
EXCLUDED FRO* THE SUM OF BOILING POINT RISES* SUMBPR. 

SUMBPR^O j 

1FCKALBPR.EQ.0) GO TO 560 
C CALCULATE THE BOILING POINT RISE IN EACH BODY. 

CALL BPRNCBPRI SEj XLOUTjNBODY) 

560 CONT.NUE 

DO 580 1=1* N800Y 
IFCIA81.EQ.0) GO TO 570 
IFCI.EQ.U GO TO 580 
570 SUHBPR=SUMBPR+BPRISECI) 

580 CONTINUE 

C CALCULATE THE COEFFICIENTS OF OTS AND SCLVE FOR THEM. 

I FC DESIGN. EQ.I.) GO TC 590 

C WHEN ISIM=0* DTS ARE KNOWN AND SO EXCLUCE THEIR CALCULATIONS* 

, FUSIM.EQ.O) GO TO 730 
590 CONTINUE 

DO 600 1=1*1 BODY 1 
BXC1 tl)=0. 

00 600 4= 1,1 BODY 
600 AXC I * 4)=0. 

IFCDESIGN.EQ.O. ) GO TC 670 

00 630 I = 1*IB0DY1 

II* 

4=1 + 1 

IFCIAB1.EQ.0) GO TO 610 

Il=I +1 

4=4+1 

44=1* 

GO TO 620 
610 JJ=J 

620 Axu,i*=cuin>/Qum*ioooo. 

630 AXC J* 44 )**“l U(J )/Q{ J) ) *10000. 

DO 660 K=1,NAAC 
IFCRCKJ.EQ.l,) GO TO 660 
IFCIAB1.EQ.0) GO TO 640 
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LL=NAA{K>-1 |2,g 

NA=NAA(K) 

GO TO 650 
640 LL*NAA{KJ 

JU A = M ft Af i( } + , 

650 AX I LL»NA )*AX(LL,NA)/R{ K) 

660 CONTi NUE 
GO TO 705 

670 DO 700 1*1, I BODY 1 
I 1* 

J=I + 1 

IFUAB1.EQ.Q1 GO TO 680 
11*1 +1 
4=4+1 
JJ=I 

GO TO 690 
680 J J= J 

690 Axu*n=cuui)*AAin j/Qimmo, 

700 AXU,4J)*-IU(41*AA14)/Q* 4> 1*10. 

705 CONTi NUE 

00 710 1*1, I BODY 
710 AXC I BODY, £ 1*1* 

BXUB0DY,1)=TS-TCINBCCY1)-SUMBPR 
CALL MATXNVI AX, 1 BODY , BX, 1 , DET ) 

DO 720 1*1, I BODY 
4*1 + 1 

IFUAB1.EQ.0J 4*4-1 
720 DT{ 4 1*BX1 1,11 

IFUAB1.EQ.01 GQ TO 730 
DTI 1 1*DTI 21 + BPRISEI2 1 -BP RISE! 1 1 
730 CONTINUE 

CALCULATE THE TEMPERATURES OF OUTGOING LIQUOR STREAMS ANC THE 
SATURATED VAPOR CONDENSATE STREAMS OF ALL THE BODIES. 

TOUT 1 11 *TS-OTC 1) 

1 F(IABl.EQ.O) GO TO 740 
TOUT <2}=TS-DT{ 2) 

740 CONT. NUE 

DO 760 I =2, N BODY 
IFCI AB1.EQ.0! GO TO 750 
1FU.EQ.2) GO TO 760 
750 TCI )' l=T0UTCI-ll-6PRlSEa-n 
TOUT 1 1 1 =TCI 1 1- DTI 1 1 
760 CONTINUE 

CALCULATE THE SPECIFIC HEAT OF THE OUTGOING LIQUOR STREAMS OF 
EACH BODY. 

CALL SPHTNISPHT, XL OU T » TOUT, N BODY 1 

CALCULATE THE ENTHALPIES OF OUTGOING LIQUOR STREAMS OF ALL 
THE BODIES. 

DO 790 t*l»NBOD¥ 

790 HLOUTII !*5PHTH 1 *TGUT III 
HLOUTINBODYl )*SPHTF*TF 

CALCULATE THE ENTHALPIES OF OUTGOING VOPOR STREAMS OF ALL BODIES 
DO 800 1*1,1 BODY 
K*I + 1 

800 HVm*STEAMHITC(K) l+BPRISEII 1*1.0467 

H V I NBOD Y J * ST £ ANH C TC« NB0DY1 H + BPRI SEI NE0CY)*1.0467 

CALCULATE THE ENTHALPIES OF SATURATED VAPOR CONDENSATE STREAMS 

OF THE STEAM CHESTS OF ALL THE BODIES. 

DO 820 I*2»NB0DY 

XFI 2ASI.EQ.0) GO TO 810 

IFCI.EQ.2) GC TO B20 
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810 HCm=CONDEN(TCm> 

820 CONTINUE Q 

IFCNLFT.EQ.OJ GO TO 870 
IF(KALBPR.EQ.O) GO TO 830 

C CALCULATE THE BOILING POINT RISE IN EACM LFT. 

CALL BPRN(8PRLFT,XLLFT0, NLFT J 
830 CONTINUE 

C CALCULATE THE OUTGOING LIQUOR TEMPERATURES FROM EACH LFT, 

DO 840 I»1*NLFT 
J=NLORD{I J 

840 TLFTOt I J»TC{ J J+BPRLFT ill 

C CALCULATE THE ENTHALPY OF THE VAPOR STREAMS FROM EACH LFT. 

DO 850 1=1, NLFT 
TCK=TLFT0( II-BPRLFT! I J 
HVLFT(I)=STEAMHdCK)+ePRLFTd) *1.0467 
850 CONTINUE 

CALCULATE THE SPECIFIC HEAT OF OUTGOING LIQUOR STREAM FROM EACH 
LIQUOR FLASH TANK. 

CALL SPHTNtSPHLFT,XLLFTO,TLFTO,NLFT) 

CALCULATE THE ENTHALPY OF OUTGOING LICUCR STREAM FROM EACH LFT. 
DO 860 1*1, NLFT 

860 HLLFTQ(SJ=SPHLFTUJ*TLFTQCI) 

870 CONTINUE 

CALCULATE THE FLOW RATE OF EACH BLEED VAPOR STREAM* VBLEED* 

FROM THE HEAT REQUIREMENT, QBLEEO FROM THE BLEED STREAM. 
RBLEED(I) IS THE RATIO OF BLEED VAPOR FLOW RATE, VBLEEDUJ, AND 
TOTAL VAPOR FLOW RATE, VCI ), FROM ITH BCDY. 

IFd8LEED.EQ.0J GO TO 910 
IF! 1AB1.EQ.0 J GO TO 880 

WHEN 1A81-1, SINCE THE VAPORS OF FIRST TWO BODIES ARE COMBINED 
AND WHATEVER BE THE HEAT TO BE BLED FROM EACH OF THESE BODIES, 
THEY CAN BE SUMMED UP AND VAPORS CAN BE BLED FROM TOTAL VAPORS 
OF THE TWO. FOR CALCULATION SIMPLIFICATIONS VBLEED(l) IS 
ASSIGNED THE VALUE ZERO AND ALL THE BLEED VAPORS ARE ASSUMED TO 
BE FRACTION OF VAPORS OF SECOND BODY. THIS ASSUMPTION MAY NOT BE 
TRUE, BECAUSE AMOUNT CF VAPOR BLED MAY BE MORE THAN Vf 2), EVEN 
THEN FURTHER CALCULATION METHOD WILL PRCVIDE CORRECT RESULTS. 

SO RBEEDCl) WILL BE ZERO, AND RBLEEDC2J CAN BE MORE THAN 1.0. 
VBLEEDC U*Q. 

R BLEED! 1)=Q. 

VBLEEDC 2 J-tQBLEEDUJ+CBLEED! 21 >*3600. H HV(2i~HC(3J ) 
RBLEE0!2J=VBLEE0t 2 J/VC2J 
880 CONTINUE 

DO 900 1=1* NBODY 
IFUAB1.EQ.GJ 60 TO 890 
lFd.LE.2J GC TO 900 

690 VBLEEOCI J = QBLEED!!)*3600./(HVdJ-HCd+i JJ 
RBLEEDCI J*V8LEEDdJ/VdJ 
900 CONTINUE 

910 IFdFINI.EQ.OJ GO TO 980 
I F{ KALBPR.EQ.O J GO TO 920 

CALCULATE THE BOILING POINT RISE IN FINISHER EFFECT. 

CALL BPR11 BPRFIN, XLF INOJ 
920 CONTINUE 

CALCULATE THE TEMPERATURE, SPECIFIC HEAT AND ENTHALPY OF 
OUTGOING LIQUOR STREAM FROM FINISHER EFFECT. 

TFIN0*TC!NV0RD J+BPRFIN 
CALL SPHT 1 i SPHFI N, XL F I NO, T F I NO J 
HLFI NO-SPHFIN*TFINO 
C CALCULATE THE ENTHALPY OF VAPOR STREAM FROM FINISHER EFFECT. 
HVFIN*STEAWHtTCI NVORDJ J+BPRFIN*! • 0467 
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C CALCULATE THE WORKING TEMPERATURE POTENTIAL IN THE FIN* |C 

DTFI N*TSFIN-*TFINO 

CALCULATE THE STEAM REQUIRED AND RATE OF HEAT TRANSFER IN THE 
FINISHER EFFECT FROM THE HEAT BALANCES. 

IFtNFQR.EQ.O J GO TO 940 

SFIN=tVFIN*HVFlN4LFlNC*HLFIN0-LLFT0CNF0RJ*HLLFT0{NF0R) )/C(HSFlN 
1 -HCF1N )*( l.-RLOSSFi ) 

QFIN = CVFIN*HVFIN+LFINC*HLFINO-LLFTC(NFORl*HLLFTOCNFORi J/3600. 

GO TO 950 

940 SFIN*CVFIN*HVFIN+LFI NC*HLFINQ-LOUTCLBCD Yi*HLOUTC LBGDYi I /€ C HSFIN 
1 HCF1N1#( i.-RLQSSF) i 

QFIN-C VFI N+HVFIN+LFI NO*HLF I NO-LOUT CLBCDYi*HLOUT C LBQDY) ) /3600. 
950 CONT, NUE 

IF(NFCFT.EQ.O) GO TO 980 

CALCULATE THE ENTHALPIES OF VAPOR ANO PRODUCT STREAMS OF EACH 
FINISHER CONCENSATE FLASH TANK. 

DO 960 1=1*NFCFT 
K=NFCORDtIi 

1 

HCFFTQCIi-CONDENJTOUTC J) ) 

960 HVFCFTtIi*HVCJl 

CALCULATE THE FLOW RATES OF VAPOR AND PRODUCT STREAMS OF EACH 
FINISHER EFFECT CONDENSATE FLASH TANK. 

VFCFTl 1 1«SFIN*CHCFIN~FCFFT0C 1H/C HVFCFT flJ-HCFFTG! 11 1 
CFCFTOC 11 *SFIN-VFCFT C I J 
IFlNFCFT.EQ.il GO TO 980 
00 970 I=2,NFCFT 
J=I I 

VFCFTl I i “CFCFTOC Jl*( HCFFTOCJ 1-HCFFTOC I ) i/C HVFCFT 1 1 1-HCFFTQC I J i 
970 CFCFTOC 1 )*CFCFTO| J 1-VFCFTl 1 1 
980 CONTINUE 

INITIALIZE THE TEMPERATURES OF INCOMING LIQUOR STREAM TO AN V 
BODY EQUAL TC THE TEMPERATURE OF OUTGOING LIQUOR OF THE BODY 
FROM WHERE IT IS FED TO THIS BODY. IF THE BODY IS LISTED IN THE 
IFSORD ARRAY, THEN I T IS TO BE INITIALIZED TO INITIAL FEED 
TEMPERATURE. LATER THESE TEMPERATURES WILL BE CORRECTED IF 
LIQUOR IS COMING THROUGH INTEGRAL HEATERS. 

DO 990 1*1, K80DY 
JNNORDC I ) 

JJ*NORD(I*U 
TINC JJl*TOUTtJl 
990 CONTINUE 

DO 1000 1*1, 1PFS 
K*IFSOR0CII 
TIN( K)=TF 
1000 CQNT/NUE 

K1=I FSORDI 1) 

K?=Q 

IFCIPFS.EQ.il GO TO 1C10 
K2*J FS0RDC2 J 
1010 CONTINUE 

J FCNlH.EQ.Oi GO TO 1230 

CALCULATE THE TEMPERATURE IN AND TEMPERATURE OUT OF EACH IH 
BASED ON THE SPECIFI EC APPROCH. 

IFCIPROCH.EQ.U GO TO 1020 
IFCNIT.EQ.01 GO TO 1110 
1020 CONTINUE 

DO 1100 1*1, N8QDY 
4* N BODY l— I 

IFUlHCJi.EQ.Oi 60 TO 1100 
IFCJ.EQ.K2i GO TO 1045 
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00 1O3O 11=1 *KBQDY ' 1 

I Ft NQRDt 1 1 )• EQ. J I GO TO 1040 

1030 cont; nue 

GO TO 1060 
1040 JJ=N0RDC II+1J 

IFtJ.LT.JJ) GO TO 106C 
TIHINt J I* TOUT t J) 

GO TO 1080 
1045 CONTa NUE 

IFt IlHtKlJ.EQ.O) GO TC 1050 

TIHINt K2)=CLQUTl KU* SPHT tKl )*TIH0UTt Kl) +LQUT CK2) *SPHTtK2J* 

1T0UT lK2))/tG. 5*L ADD* ( $PHT( Kl I+SPHTIK2 )) I 
GO TO 1055 

1050 TIHIN(K2} = a0UTUn*SPHTCKn*T0UT*KU4LCLTCK2>*SPHTCK2)* 
1TQUKK2 ) )/ CO* 5 *L ADD* I SPHTC K1 l+SPHT (K2 1 1 ) 

1055 CONTj NUE 

lFUPROCH.EQ.il GO TO 1080 

TIHOUT(K2)*tUIHtK2l*AAlHtK2)*TCtK2)*360C.-0.5*UIH{K2)*AAlHtK2l* 

1 TIHINt K2) *3600. + L AD 0*SPHT tK2) *T I HIN t K2 ))/ 1 LADD* SPHT CK2 1+0.5* 

2 UlHt K2 )*AAIHt K2 1*360 C* ) 

GO TO 1100 

1060 JJ=J+1 

1 Ft X IHt JJ J *EQ.O) GO TC 1C70 
TIHi NC4|=TIH0UTt JJI 

GO TO 1080 

1070 TIHINt JJ=TOUTt JJ J 
1080 CONTINUE 

1 Ft IPROCH.EQ.il GO TO 1090 

TIHOUTt J )=IUIHIJ l*AA IHt J )*TC( J 1*3600,, -0.5*UlHt JJ*AAIHt 41* 

1 TlHlNt J)*3600.+L0UT t JJ*SPHTt J )*TXHINtJ J)/ tLOUTt JI*SPHT( J)+G*5* 

2 UIHt 4I*AAIHI J 1*3600 . ) 

GO TO 1100 

1090 TIHOUTt J)*TCiJI-t 1.-RIH1 J*ITC( 4J-TIHINI 411 
1100 CONTINUE 

GO TO 1140 

WHEN IPR0CH=0, FOR CALCULATING TEMPERATURE IN AND TEMPERATURE 
OUT OF EACH INTEGRAL HEATER, BOTH THE VALUES OF HEAT TRANSFER 
COEFFICIENT AND HEATING SURFACE AREA CF THE HEATER ARE REQUIRED. 
SINCE IN FIRST ITERATION, BOTH ARE NOT KNOWN, THE TEMPERATURE IN 
IS ASSUMED TO BE EQUAL TO OUTGOING LICUCR TEMPERATURE OF THE 
BODY FROM WHERE IT IS COMING TO IH ANC TEMPERATURE OUT FROM THE 
IH IS ASSUMED TO BE EQUAL TO OUTGOING LIQUOR TEMPERATURE OF THE 
BODY TO WHICH LIQUOR IS FED THROUGH IH. 

1110 DO 1120 1 = 1, NBQDY 

IFillHt D.EG.O) GO TO 1120 
TIHINd )*TOUTl I) 

1120 CONTINUE 

DO 1130 I=1,KBQDY 
J-NORDt I ) 

JJ=NORD( I+1J 

IFtllHt JI.EQ.O) GO TO 1130 
TIHOUTt J)*T0UTCJJJ 
1130 CONTINUE 

CORRECT THE INCOMING LIQUOR TEMPERATURE TO EACH BODY ACCOUNTING 
ITS PASSAGE THROUGH INTEGRAL HEATER. 

1140 DO 1190 1=2, NBODY 
JI=NOROt I } 

JJwNORDt I—l J 
11=4+1 

IFt J.EQ.K1 .OR. J.EQ.K2) GO TO 1190 
IFUPROCH.EQ.il GO TO 1150 
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1150 

1160 


1170 


1180 

1190 


L25G 


1280 

1290 


1300 
I3i 0 


IFCNIT* EQ* 0) GO TO 1160 , 

IFCJJ.LT.J) GO TO 119C ^ 

1 F{ J J.NE. I I ) GO TO 1170 
IFCIIHC JJI.EQ.O) GO TC 1190 
T ' N( J )=TI HQUTC J4 } 

GO TO 1190 

IFCIiHtm.NE.OJ GQ TC 1180 

1 Ft * I.EQ.JJ) GO TO 1190 

n=i +i 

GO TO 1170 

T'i N( J)=TIHOUTt £1 ) 

CONT s NUE 

CALCULATE THE DIFFERENCE BETWEEN TEMPER ATURES OF OUTGOING AND 
INCOMING LIQUOR TO THE INTEGRAL HEATER. 

00 1200 1*1* NBOOY 
IFUIHCn.EQ.OI GO TO 1200 
DTIHl I ) = TIHGUT (I }-TIHlNCI) 

CONT. NUE 

CALCULATE THE AMOUNT OF HEAT TRANSFER IN EACH IH. 

DO 1220 1*1* NBOOY 

IFlIIHCn.EQ.O) GO TO 1220 

IF(I.EQ«K2J C-0 TO 12 1C 

QXH( * 3—1 LOUT { I )*SPHT C I )*DTIHU 1 J/3600. 

GO TO 1220 

Q1HC - J»tlAOD*SPHTUI*DTIHC I ) J/3600. 

CONT NUE 
GO TO 1260 

CALCULATE THE TOTAL HEAT OF THE LIQUORS OUT FROM THE BODIES 
LISTED IN IFSORO ARRAY* WHEN IPFS*2 AND THERE ARE NO IH IN THESE 
BODIES. 

HSUM=0. 

DO 1250 1 = 1* NBOOY 
LUFEEDC I! 

IF( L. NE» NBG0Y3 I GO TO 1250 
00 1240 J*1,IPFS 
K»IFSORDC J J 

HSUH*HSUM+LOUT CK )*SPHT CK J*TOUT CK J 

CALCULATE THE ENTHALPY AND THE TEMPERATURE OF THIS OUTGOING 
L QUORS MIXTURE. 

HLINCI )=HSUM/LADD 

T NCI >»HLINl IJ/C0.5*C$PHTCK1J+SPHT{K2)J ) 

CONT . NUE 

CALCULATE THE ENTHALPY OF INCOMING LIQUOR STREAMS TO ALL BODIES. 
DO 1310 I *1, KBODY 

I FI l.EQ.Kl .OR I.EQ.K2J GO TO 13C0 
L=I FEED! 1 1 

IFCNIH.NE.O) GO TO 1270 

IFCL.EQ.NB0DY3) GO TP 1310 

00 1280 J»l* NBOOY 

IFCNORDt J1.EQ.1) GO TC 1290 

CONTINUE 

JJ*N0RDU-1) 

HLlNiI)=SPHTUJ)*TiN(X) 

GO TO 1310 
HLINC 1 J»SPHTF*TF 
CONTINUE 

ESTABLISH THE HEAT BALANCE EQUATIONS INC SOLVE THEM FOR THE 
VAPOR LEAVING EACH BGCY, EACH LIQUOR FLASH TANK AND FINISHER 


EFFECT. 

NDMAT=I BQDY+NL FT 
I F(I FlNl.EQ.O) GO TO 1320 


NDMAT=NDMAT +1 

132 C CONTINUE \ 5*3 

IDMAT=NCMAT 

1 FC I AB 1 . EQ.O) GO TO 1330 
iDMAT=NOMAT+l 
VaDD*V(1)-VC21 
1330 CONTINUE 

00 1340 1 * 1 , NDPA f 
DO 1340 4 = 1 , hOMAT 
1340 A{I,J>= 0 , 

DO 1490 1 = 1 , IBQDY 1 
II* 

4=1 + 1 

1 F( I AB 1 .EQ. 0 } GO TO 1350 

II*i +1 

4 * 4+1 

JJ =1 

IF ( 1 «EQ« 1 } GO TO 1380 
GO TO 1360 
1350 JJ= J 

1360 AC I, i )=HVCII>-HC{ 4 ) 

AC I, Jj}a-HVl 41 
I FC I BLEED* EQ.O 1 GO TO 1370 
All. U*AC Jtll*Cl -RBLEEDCII)) 

1370 CONTINUE 

GO Tu 1400 

1380 ACX,I i*HVCIi+HVC II )- 2 »*HCt J) 

All. 4 J)=~HV( J) 

1 FUBLEED.EQ. 0 ) GO TO 1390 
A( 1 ,U*A( 1 »X l-RBLEEOC III+C HV{II}-HCC 4 ll 
1390 CONTINUE 
1400 L*IFEEDC J J 

XFCIAB 1 .EQ. 0 ) GO TO 1410 

IFCI. EQ.li GO TO 1420 
1410 1 F{ L, GT « N 8 G 0 Y 1 60 TO 1430 

BUr l)=L 0 UT( 4 X*HLQUTC 4 >-L 0 UTCLl*HLINC 4 )-MFEEDC 4 i*HHFEEB 
GO TO 1460 

1420 B( 1 , 1 I*LOUTC 41 *HLOUT t J 1 -LOUTCL i*HLINC 4 J -HFEEDC J i*HMF EED-VAOD* 

i cHvm-Hcun 

GO TO 1460 

1430 IFCL*EQ.NB 0 DY 3 i GO TO 1450 

IFC J. EQ.K 2 ) GO TO 1440 

BCX, li*LOUTC K 1 l*HLOUT CK 1 i~FFC 1 i*HLINC K 1 J 
GO TO 1460 

1440 JFCIPFS.EG.il GO TO 1460 

811,1 JsLOUTC K 2 i*HLGUTC K 2 I-FFC 2 i*HLl=N( K 2 J 
GQ TO 1460 

1450 BCI, l i=LOUT 1 41 *HLOUT C 4 i-LADD*HLI NC 41 -PF EEDC 41 *HMFEED 
1460 CONT HUE 

1 FUA 81 .EQ. 0 ) GO TO 1470 
IFCI.EQ.li GO TO 1480 
1470 AC I BODY, I i=l* 

GO TO 1490 
1480 A{ IBODY , 1 i= 2 . 

1490 CONTINUE 

IFCN 1 H.EQ .01 GO TQ 1510 
DO 1500 I * 1 , I 80 DY 1 
4 * 1+2 

IFCIA 81 .EQ. 0 I J= 4— 1 
IFCIIHC Ji.EQ.Oi GO TO 1500 
BCI,li*BCI f 1 HQIHC Ji* 3600 . 


1500 CONTi NUE |5ij 

1510 ACI80DY, JB0DT1*1. 1 

BC IBQDY, 1 }*LOUT{ N8QDY1 l-LOUT (NB0DY2) 

IFUAB1.EQ.01 GO TO 1520 
BCIBODY, 1 )*B(IB0DY,1)-VADD 
1520 CONTINUE 

IFUCFT1.EQ.01 GO TO 1540 
DO 1530 1 = 1, NCFT 
J=NCORDU) 

K=J-2 

IFUAB1.EQ.0) K=K+1 

1530 8(K, l) = Bt K» 1 1— VCFT U 1* C HVCFT C I l-HC t J 1 1 
1540 CONTINUE 

KTMi=I BODY+1 
KTM2- 1B0DY+2 

1FUFINI.EQ.01 GC TO 1560 
l Ft NFCFT • £Q. 0} GO TO 1560 
DO 1550 1=1, NFCFT 
J-NFCORDC 1 1 
K=4-2 

IFUABi.EQ.Ol K=K+ i 

1550 6!K ( 1 )=B{ K, 1 1— VFCFTf I )*C HVFCFT 1 1 )— HC t 41 1 
1560 CONTINUE 

IFUFINI.EQ.G1 GO TO 1620 
IFCNF0R.NE.01 GO TO 1620 
J=NV0RD~2 

<FUAB1.EQ.01 4=4+1 
K=I BODY+1 

AC J, K)=HVFIN-HCC NVORC ) 

ACKr K»=HVFIN 
ACIBODY,K)=i. 

B(K, ll=LOUTCtBODY}*HLCUT(LBODY>-LFINa*HlFING+SFIN*tHSFIN-HCFINl* 
111* -RL05SF1 
VC NB0DY11=VFIN 
1570 CONT NUE 

IFC NLFT.EQ.O) GO TO 1750 
DO 1580 I = 1» NL FT 
KK=NLORD( 1 1 
4=KK 2 

1FC1AB1.EQ.01 J=J+1 
K=KTM1+; 

AC 4,K) = HVLFTU 1-HCCKK) 

A(K,K1=HVLFT{J) 

1580 AC 1B0DY, K )*1 • 

BCKTM2, 11=LFINQ*HLFI NC-LLFTOtl 1*HLLFTCC 11 

iFCNLFT.EQ.il GO TO 1600 

KK=NLFT~1 

DO .590 1*1, m 

4=1+1 

K=KTM2+1 

1590 BCK, 11»LLFT0(1 1*HLLFT0II l-LLFTGI 4 ) *HL LFTQC 41 
1600 CONT NUE 

DO 1610 I*1»NLFT 
4=NB0DY1+I 
1610 VC Jl=VLFT( II 
GO TO 1750 
1620 CONTINUE 

I FI NLFT.EQ.O 1 GO TO 1750 
IFtIFINI.EQ.il GO TO 1680 
Nl-NLFT 

1630 DO 1640 I=l» N1 


KK=NLORD( I ) 

J=KK 2 IS5 

l F{ I AB1 * EQ.O ) J= J+l 
K=I BQDY+1 

AU,K)»HVLFT{I1-HC(KK) 

ACKj K) *HVLFT (I ) 

1640 AC 1B00Y j K )*i • 

B (KTMl* 1 ) *LOUT C L80DY 1 *HLQUTC LB0DY1-LLFTCC 1 }*HLLFTQ { 11 

IFINI.EQ.ll GO TO 166C 

KK=Nl-l 

DO 1650 i = lt KK 
J=I + 1 
K KTMI+a 

1650 BCK, n*ttFTO{Il*HLLFTCCI )-LLFTOUl*HLLFTOC J) 

1660 DO 1..70 l*lt N1 
J=NBODY+l 
1670 V{ Jl»VLFT( 1 1 

IFUFINI.EQ.il GO TO 1690 : 

GO TO 1750 
1630 CONT.NUE 
N1=NF0R 
GO TO 1630 
1690 CONTINUE 
J=NVGRD-2 

X F f IAB1.EQ.0 ) U=J+1 

K=--KTH1+NF0R 

A(J» K1 = HVFIN-HCCNV0RC) 

ACK. K)=HVFIN j 

A(IB0DY,K)«1. I 

BCK» 11*LLFTQ(NF0R1 *HLLFT OC NFOR l-LFlNO*Ht.FINO+SFIN*CH$FIN-HCFlN)* Hf 
Hi.-RLOSSF) 

KK=N8Q0Y1+NF0R 

V(KK)=VFIN I 

1700 CONT.NUE f 

I FCNLFT .EQ.NFOR) GO TC 1750 I 

DO 1710 I*IFOR,NLFT ! 

KK=NLQRDC 1 > I 

J=KK-2 | 

IFUABUEQ.Q1 J=J+1 i 

K«KTHl+I ; 

AC J» K)«HVLFT CJ l-HCCKK) 

AIK* K1=HVLFT (1 1 
1710 AC I BODY*K)s»l • 

K*KTH1+IF0R 

BCKf l)»LFINO*HLFINO-LLFTOl IFOR l*HLLFTCt IFOR) 

1FINLFT.EQ.IF0R1 GO TC 1730 
DO 1720 I*IFCR» NLFT 

j=i+i 

K=KTM2+I 

1720 BCK f l)=LLFTOCIl*HLtFTOCI l-LLFTOC J 1*HLLFTQC 41 
1730 DO 1740 I*IFQR*NLFT 
J*NBG0Y1+I 
1740 VC J1 »VLFT{ I) 

1750 CONTINUE 

i F( FCHEAT.EQ .0.1 GO TC 1920 
IFIIAB1.EQ.01 GO TO 1780 
DO 1760 l»2, IBQOYi 
K=I + 1 

KK=K+1 i 

AC I* l!**2.*tHCtK)— HCC KK1) ! 

IF( I BLEED* EQ.01 GO TO 1760 



IF(ICBLED.EC.O) GO TO 1760 I5& 

At I. ll*A<I f 1 1-RBLEED(21*(HC(K1“HC<KKJ J 
1760 CONT- NUE 

DO 1770 1=3, IB0DY1 

K= I + 1 

KK=K+1 

KN=i~l 

DO 1770 J=2,KN 
A(I,41»tHC{K)-HCiKK) 1 
IFUBLEED.EQ.01 GO TO 1770 
IF1IC8LED.EC.0I GO TO 1770 
All , J) = A{ 1 , j )*{ 1- -RBLEEDt J+l ) 1 
1770 CONT NUE 

GO TO 1800 

1780 DO 1790 1=2, I B0DY1 
K*I+1 
KN*i~l 

DO 1790 4*1, KN 
All, 41=HCUl~HCm 
1 PC 1 BLEED. EQ.O 1 GO TO 1790 
I FI* C8LED. EC.O 1 GO TO 1790 
AfI,4)*AiI,4J*(l, -RBLEEDC J 1 1 
1790 CONT NUE 

1800 IFCNLFT.EQ.Q1 GO TO 1830 
DO 1820 I = 1, NL FT 
K=NL0RD1 I 1 
IFUA81.EQ.1J K=K-1 
DO 1810 4=K, 1BCDV1 
KK=4+1 

1F( 1AB1.EQ.0 ) KK=KK- 1 
KN=KK-»-l 

1810 Bt4»ll*Bi4,ll-VLFT(I )*CHCf KK 1-HClKN) 1 
182 0 CONTI NUE 

1830 J FCIFINI.EQ.OJ GO TO 1870 
K=NVGRD 

! Ft AB1.EQ.11 K=K~1 
DO 1840 J=K, IB0DY1 
KK=4+1 

IFUAB1.EQ.01 KK»KK- 1 
KN=KK+1 

Bl J, 11*B( 4, 1 )— VFaN*C HCCKKl-HCCKNJ 1 
1840 CONTINUE 

I Ft NFCFT.EQ.O) GO TO 1870 
DO 1860 1=1,NFCFT 
K=NFCORD ( 1 1 
IFUABl.EQ.il K=K-1 
DO 1850 J=K, IB0DY1 
KK=4+1 

1FUA81.EQ.01 KK=KK-1 
KN=KK+1 

1850 Bt 4, 1 l*Bt 4, 1 1— VFCFTt 1 1*( HC t KK 1 -HC { KN 1 I 
1860 CONTINUE 

1B70 IFUCFT1.EG.0) 60 TO 1900 
DO 1890 I *1, NCFT 
K*NCORDt 1 1 
lFUABl.EQ.il K=K- 1 
DO 1880 J=K, I80DY1 
KK*>4+1 

IFUAB1.EQ. 0) KK=KK-1 
KN=KK+1 

1880 B(4,1)*B(4»1 J-VCFTtX )*tHC(KKl-HClKNl» 



1890 CONTINUE i* 

1900 IF( IA81.EQ.0) GO TO 1920 
DO 1910 1=2, IB0DY1 
K=l + 1 
KK=K+1 

1910 BClflJ*BCItlJ“VACC*CHCCKJ-HClKK) J 
1920 CONTINUE 

CALL MATINVC A, NOFAT, 8, 1, DET J 

NIT=N1T+1 

DO 1930 3=1, NDMAT 

11 = 4-1 

I F( 1 AB1. EQ. Q J 11 = 11-1 

C CHECK THE CONVERGENCE OF THE CALCULATION PROCESS. 

lFUBS(Bll,l)-V(m).GT.l. .AND, MT.LT.MAXNITJ GO TO 1940 
1930 CONT NUE 

C IF STATEMENT 1930, IT CONVERGED. 

i C0NV=1 

C IF STATEMENT 1940, IT HAS NOT CONVERGED. 

1940 CONTINUE 

DO 1960 1=1, 1DMAT 
II = * 

1FCIAB1. EQ.O) GO TO 1950 
IFCI.EQ.1J GO TO I960 
IXM1-1 

1950 vm=Bcn,u 

I960 CONTINUE 

IFUAB1.EQ.0J GO TO 1970 
VtlJ=VC 2J+VADD 
1970 CONT i NUE 

? FCIFINI.EQ.OJ GO TO 1990 
IF(NFOR.NE.O) GO TO 1990 
K=NB0DY+1 
VFIN=VCKJ 

IFCNLFT.EQ.OJ GO TO 2050 
DO 1980 I = l , NL FT 
J=NB0DY1+I 
1980 VLFTC I )=V( JJ 
GO TO 2050 
1990 CONTINUE 

IFCNLFT.EQ.OJ GO TO 2C50 
IFCl F1NI.EQ. 1) GO TO 2020 
N1=NLFT 

2000 00 2010 1 = 1, Nl 
K=NBODY+I 
2010 VLFTtIJ=V(KJ 

IFUFINI.EQ.1J GO TO 2030 
GO TO 2050 
2020 CONTINUE 
Nl*NFOR 
GO TO 2000 
2030 CONTINUE 

K*N BODY* IFOR 
VFIN=VC K J 

I FCNLFT. EQ.NFOR) GQ TC 2050 
DO 2040 I»IFOR,NLFT 
K=NB0DY1+I 
2040 VLFTU)=VCK) 

2050 CONTINUE 

1 CALCULATE THE RATE OF HEAT TRANSFER IN EACH BODY. 

DO 2070 1*1,2 
L»I FEEDUI 





IFUAB1.EQ.1) GO TO 2C60 15 $ 

IFU.EQ.2) GO TO 2070 

2060 QU) = CV(I)*HVt I)+LOUT(l)*HLOUT(n-LOU7( L)*HLIN( I 1-MFEEDCI1* 

1 HMFEED 1/3600. 

I F{ 1 1 H( I ) .EQ.O 1 GO TO 2070 

C ACCOUNT THE HE AT REQUIREMENT BY IH IN THIS BODY. 

Q(I ) -QC 1 )+QIH( I ) 

2070 CONTINUE 

IF( AB1.EQ.01 GO TO 2C80 

QC3) = (Vm*(HV( il-HCC 2 ))+V(2)*(HV{ 2J- FCC3) 11/36(10. 

IF( J. BLEED. EQ.O) GO TO 2090 

C ACCOUNT THE FEAT CARRIED AWAY BY THE BLEED STREAMS. 
Q{3)=Q(3}-QBLEED(I}-CELEED( 2 ) 

GO TO 2090 

2080 Q(2)=(V(1)*{HV{1)-HC( 2)1 1/3600. 

1FC 1 BLEED. EQ.O) GO TO 2090 
CM 2) =Q(2 )-QBLEEDi 1} 

2090 cont: NUE 

DO 2130 i =3* NBOOY 
IF(IABl.EQ.O) GO TO 2100 
IFCI.EQ.3) GO TO 2130 
2i. 00 0=1-1 

VFCGN=0. 

i F( FCHEAT.EQ.O. 1 GO TC 2120 
K=I 2 

DO 2110 JJ=1,K 
2110 VFCON=VFCON+VC JJ ) 

2120 CONT NUE 

0II)=(V( J)*( HVUl-HC I II 1 +VFCQN*i HCU1-HCC I 1 1 1/3600. 

IFU BLEED. EQ.O 1 GO TO 2130 
G<I >=QtI )-QBLEED< J) 

2130 CONT i NUE 

IFCIAB1.EQ.01 GO TO 2180 
IFtDESIGN.EQ.l.) GO TC 2140 
IFCISIM. EQ.O) GO TO 2150 
2140 CONT •. NUE 

: CALCULATE THE FRESH INPUT STEAM REQUIREMENTS OF BOTH THE BODIES 

AAV=Q( 11/(2, 0*U(1)*DT( l))+Q( 2)*RABl/(2. C*U(2 )*DT( 2 1 1 
SABONEC 11= A AV*Ut 1 )*CT (1 )*3600./( ( HS-HC(l) 1# (l.-RLOSS 1 1 
S ABONEC 2)« ( AAV /RAB1)*L (2 )*DT (21*3600. /( (HS-HC( 2 ))*( l.-RLOSS) 1 
GO TO 2170 
2150 00 2160 i = l t 2 

2160 SABONEC 1 1*Q( I) *3600. / ( (HS-HC (1 1 )*{ l.-RLCSS 1 1 
2170 CONTINUE 

S= SABONEC 1) + SAB0NE(2 1 
GO TO 2190 

I CALCULATE THE FRESH INPUT STEAM REQUIREMENT OF THE FIRST BODY# 

: WHEN I AB1=0. 

2180 S*Q( 11*3600. /( (HS-HC ( 1 ) )*( 1. -RLOSS 1 1 
2190 CONTINUE 

I F( NCFT. EQ.O ) GO TO 2250 

CALCULATE THE ENTHALPIES OF VAPOR AND CONDENSATE STREAMS FROM 
EACH CFT • 

DO 2200 I«1,NCFT 
K NCQRD(1 1 

HCCFTO ( I) *C0 NO EN( TOO T ( J n 
2200 HVCFTtI )®HV( J) 

CALCULATE THE FLOW RATES OF VAPOR AND CONDENSATE STREAMS FROM 
EACH CFT * 

VCFT ( 1) =S*(HC( il-HCCFTOC 1)1/ (HVCFT ( ll-HCCFTOC i) 1 


CCFTG(l)=$-VCFmi 
lFlNCFT.EQ.il GO TO 2220 
DO 2210 1 =2, NCFT 
J=I 1 

VCFTll 1=CCFT01 J1*1HCCFTQ{ Jl-HCCFTQl I ) 1/1HVCFT1 1 1-HCCFTOCI 11 
2210 CCFT0U1*CCFT01 J1-VCFT1I 1 
2220 1 CFT 1*=1 

C ACCOUNT THE HEAT CONTRIBUTION BY VAPOR FROM EACH CFT, 

DO 2230 I = 1 » NC FT 
K=NCORDU ) 

2230 Q1K} = Q{K)+VCFT(I1*1HVCFTU1-HCIK1 1/36C0. 

1 Ft FCHEAT.EQ.0.1 GO TC 2250 
DO 2240 1=1* NCFT 
KNCQR01 I 1 
KK=K+1 

DO 2240 J=KK,NBODY 
L- J-i 

Ql J1=Q{ JH-VCFT1I}*1HCIL1-HC{ J) 1/3600. 

2240 CONTINUE 

2250 IF(NLFT.EQ.O) GO TO 2280 

Z ACCOUNT THE FEAT CONTRIBUTION BY VAPOR FROM EACH LFT • 

DO 2260 1 = 1* NLFT 
K=NLORDiI) 

2260 QIK)=Q(K}+VLFT II }*1HVLFT( 1 1-HC1K.1 1/36C0* 

1 Ft F CHEAT. EO .0.1 GO TC 2280 
DO 2270 1=1, NLFT 
K=NL0RD1 1 1 
KK=K+1 

DO 2270 J=KK * NBODY 
L=J-l 

QC J)=Q( Jl+VLFT (1 1*1HC1L1-HC( J1 1/3600. 

2270 CONTINUE 

2280 IF1IFINI.EQ.C1 60 TO 2330 

; ACCOUNT THE HEAT CONTRIBUTION BY VAPOR FROM FIN* 

Q 1 NVORD 1 = Q{ NVORD 1+VF I N*1 HVFIN-HC C NVOR C 1 1/3600. 

1F1FCHEAT. £0.0*1 GO TC 2300 
KK=NV0RD+1 
DO 2290 J=KK, NBODY 
L= J- 1 

229C Q{Jl=QiJH-VFIN*tHCILl-HCiJl 1/3600. 

2300 CONTiNUE 

IF1NFCFT.EQ.01 GO TO 2330 

; ACCOUNT THE HEAT CONTRIBUTION BY VAPOR FROM EACH FCFT. 

DO 2310 ! »i,NFCFT 
K-NFCORDC 1 1 

2310 Q{K>=Q(K)*VFCFTU1*1 PVFCFT<I1~HC{K)1/26C0. 

1 FCFCHEAT.EQ.0.1 GO TC 2330 
DO 2320 1=1* NFCFT 
K-NFC0RD1I1 
KK=K+ 1 

DO 2320 J=KK, NBODY 
L=J- 1 

2320 Q(J)*Q( Jl+VFCFTC 11*1 FC 1 L 1 -HC 1 J 1 1 / 3600 • 

2330 CONTiNUE 

IFUABi.6Q.01 GO TO 2390 
IF ( ICONVl 2340,2340,2390 

; CORRECT THE VALUES OF VAPOR FLOW RATES FROM FIRST TWO BODIES 

; WITH THE HELP OF THEIR HEAT BALANCES, WHEN IA81*1. 

2340 DO 2380 1=1,2 
J*I FEED! I 1 

IF! J» EQ.NB0DY31 GO TO 2350 


fSS 



o o 


IFCJ EQ.NBQDY3) GO TC 2350 
IFU EQ.K1) GO TO 236C 
iFd.E0.K2) GO TO 237C 

VC 1 ) = t LOUT CJ)*HLIN(I J-LOUTCI )*HLOUT(I )+MFEED (I)*HMFEED 
1 +S A BONE (I )* (HS-HCCI ))*{ l.-RLOSS) ) /HV U ) 

GO TJi 2380 

2350 VU)= (LADD *HLIN(I )- LOUT(I )*HLOUT( n + KFEED(I)*HMFEED 
1 +SABGNEC i )* CHS-HCCI ))*{ l.-RLOSS) )/HVCI ) 

60 IL 2350 

2360 VCI)« C FF Cl) *FL: NCI )-LQUT C I )*HLOUTl I ) + MFEED (I ) *HMFEEO 
1 +SABONEC . )* (HS-HC Cl ) ) *( l.-RLOSS) ) /HV Cl ) 

GO TO 2330 

237C VCD® CFFC2) *FL_NCI )-LOUTl 1 )*HLQUTC I HMFEEDCI )*HMF£ED 
l +SAB0NE4 I )* (HS-HC ( I ) )*( l.-RLOSS) ) /HV Cl ) 

2380 CONT NUn 

2390 iFCOESIGN.EQ.O.) GO TC 2420 
C CALCULATE THE HEATING SURFACE AREA OF EACH BODY. 

DO 2410 i®l, NBCDY 
AAC I )=QU)/CUC IJ*DT( I}) 

IFCI1HC D.EQ.O) GO TO 2410 

CALCULATE THE HEATING SURFACE AREA OF EACH INTEGRAL HEATER 
BASED ON THE SPECIFIEC APPROCH,, 

I F< CPROCH.EQ.l ) GO TO 2400 
AAIHU> = AA(I }*RIH 
GO TO 2410 

2400 AAIHCI )®QIHC I)/(UIH( I )*( TCt I )-0. 5*(T1 HOLT CD+TIHINC1 )) )) 
2410 CONT NUE 

IFCIFINI.EC.O) GO TO 2470 

C CALCULATE THE HEATING SURFACE AREA OF THE FIN. 

AAFlN«QFiN/(LFlN*DTFIN) 

GO TO 2470 
2420 CONTINUE 

DO 2430 I® I, NBCDY 

IFC UHCD.EQ.O) GO TC 2430 

C CALCULATE THE HEAT TRANSFER COEFFICIENT OF IH. 

UIHC 1 )®QIHCI )/ CAAIHC I )*C TCt I )-0.5*(TI HOUTCI ) +TIHINCI )))) 
2430 CONTINUE 

1 FUFINI.EQ.C) GO TO 2440 

C CALCULATE THE HEAT TRANSFER COEFFICIENT OF FIN. 

UFIN®QF1N/C A AFIN*DTF IN ) 

2440 IFCISIM.EQ.O) GO TO 2450 
IF UCONV) 247 0, 2470, 2450 
2450 DO 2*»60 i=l *NBQDY 

C CALCULATE THE HEAT TRANSFER COEFFICIENT OF EACH BODY. 

2460 UCI)®QC1)/(AA( I) *DTt I ) ) 

2470 CONT NUE 

IFtICONV) 300,300,2480 
2480 CONT- NUE 

C CALCULATE THE STEAM ECONOMY OF THE PLANT. 

> FUFINI.EQ.O) GO TO 2490 
ECONMY=TOTEVP/ (S+SFI H ) 

GO TU 2500 

2490 E CON MY® TOT EVP/ S 
2500 CONTINUE 
C PRINT THE RESULTS. 

WRITE (6,2670) I PLANT 

WRITE { 6,2680) NEFF, NBODY 

WRITE C 6,2690 CNORDU ), I®1,N80DY) 

- WRI T E (6,2700) UFEED(I), 1=1, NBODY) 

WRITE (6,2710 DESIGN, FCHEAT 



WRITE 16,2730) RABl 
2510 C0NT..NUE 

I F( DESIGN. EQ*0* ) GO TO 2530 
WRITE (6,2740) < 1,R{ I ), X*1»NAAC> 

DO 2520 1= 1, NAAC 
I F( R( I ) • EQ* 1 • ) GO TO 2520 
WRITE (6,2750) I- NAA(I) 

2520 CONTINUE 
GO TO 2540 

2530 WRITE (6,2760 I SIM 

2540 WRITE(6, 2770 ) NLFT»NCFT»NIH* IFXNI, IBLEEC, KALBPR 

WRITE (6,2780) LOUT( NB0DY1 ) , XLOUT (N80CYI), XLOUT( NBGDY2) 
WRITE (6,2790 1 PFS, ( IFS0R0( I ) , I=1,IPFS) 

WRITE (6,2800) (I,FF{ I), I*1.IPFS) 

WRITE (6,2810) (i,MFEED( I), I»1,NBGDY) 

WRITE (6,2820 

WRITE (6,2830 ( I,U( I ),AA( I ) ,0(1 ) , 1*1,N80DY) 

WRITE (6,2840) 

WRITE (6,2830 ( I, V( I),L0UT( ; ) ,XtOUTU) , I = 1,NB0DY) 
WRITE (6,2850 

WRITE (6,2830) ( 1, TC U ) ,TIN( I ) ,TOUT (I I, I=1,NB0DY) 

WRITE (6,2860 

WRITE (6,2830) ( I , OT ( I ), BPRISE( I ),HV( I ) , I*1,NBQDY) 
WRITE (6,3020) 

WRITE (6,2870) 

WRITE (6,2830 ( I.HLINCI I ,HLOUTCI),HCU )» I«1,NB0DY) 
IF(IBLEEO.EQ.O) GO TO 2550 
WRITE (6,2880) ICBLEC 
WRITE (6,2890) 

WRITE (6,2900) ( I » QBLEEDU ) , VBLEED(I) , I*1,NBQDY) 

2550 CONTINUE 

IF(NIH. EQ.O) GO TO 2610 
I F( I PROCH. EQ.l ) GO TO 2560 
WRITE (6,2910) IPROCH.RIH 
GO TO 2570 

2560 WRITE (6,2920) IPROCH.RXHl 
2570 CONTINUE 

WRITE (6,2930) (IIH(I), I=1,NBG0Y) 

WRITE (6,2940) 

Ni H1=0 

00 2580 1*1, NBODY 

1 Ft I IH( I )* EQ.O ) GO TO 2580 
NIH1=NIH1+1 

WRITE (6,2950) N1H1, I , UZH{ X ) , AAI H( Z ) 

2580 CONTINUE 

WRITE (6,2960) 

NXH:*0 

DO 2590 1*1, NBOOY 
} F(UHII).EQ.O) GO TO 2590 
NTHI*NIH1+1 

WRITE (6,2950) NIHl, I.TIHINl 1 ) ,T IKOUT (I i 
2590 CONTINUE 

WRITE (6,2970) 

N. Hl=s0 

DO 2600 1=1, NBODY 
IFUIH(I).EQ.O) GO TO 2600 
NIH1*NXH1+1 

WRITE (6,2950) NIH1, 1 ,DTIH{ I ) ,QI H(I) 

2600 CONTINUE 

2610 IF{ NLFT.EQ.O) GO TO 2620 

WRITE (6,2980) (NLORD(I), 1*1,NLFT) 
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262q 


263 q 


264 Q 


WRITE (6, 2990) 

WRITE (6,3030) i i ,LLFT0(I),VLFT(I), I*1,NLFT) 
WRITE (6,3040) 

WRITE (6,3030) (I, XLLFTGII ) , 8PRLFT ( I ) , I=1,NLFT) 
CONT. NUE 

F(NCFT.EQ.O) GO TO 2630 
WRITE (6,3050) (NCORDCI), I*i,NCFT) 

WRITE (6,2990 


WRITE (6,3060) 
CONT NUE 
IF( IFINI.EQ. 0) 
WRITE (6,3020 
WRITE (6,3070) 
WRITE (6,3080) 
WRITE (6,3090) 
WRITE (6,3100 
iF(NFCFT.EQ.O) 
WRITE (6,3110 
WRITE (6,3120 
WRITE (6,3060) 
CONTINUE 


( * , CC FTO( I),VCFT(I>» 1 = 1 ,NCFT ) 

GO TO 2640 

NVORD,NFOR,NFCF T, RLOSSF 
TSFIN, TFINO,CTFIN*BPRFIN 
HLFINOfHVFIN, LFINO, VFJN 
XLFINO*QFXN»UFIN, AAFIN 
GO TO 2640 

(NFCORC(I), I=1,NFCFT) 

(, ,CFCFTO( I), VFCFT(I), I=1,NFCFT) 


HZ 


WRITE (6,3130) LOUT( NBQDY2 ) ,TQTEVP 
1 F( IAB1.EG.0) GO TO 2650 
__ WRITE (6,3140 ( i, SA8CNEU ) , 1 = 1,2) 

265 O CONTINUE 

WRITE (6,3150) S 
IF(IFINI.EQ.O) GO TO 2660 
WRITE (6,3160) SPIN 

266Q CONT ( NUE ! 

WRITE (6,317 0 ECONMY,NI T 

2670 FORMAT! 1H1,//,54X,*PLANT NO.*, 13,//) 

FORMAT! 25X,*NUMBER OF EFFECTS*, 13, 2GX,*NUMBER OF BQOIES*, 13) 

FORMAT ( 25X,*FL0W ORDER *,2013) 

2700 FORMAT (25X,*IFEED ARRAY*, 2013) 

271 C FORMAT! 25X,*CESIGN =*,F6„2,26X,*FCHEAT **,F6.2) 

2720 FORMAT (25X,*ST EAM TEMP. =*,F8.2, 19X,*FEED TEMP. =*,F8.2,/,25X, ; 

1 *CCNDENSATE TEMP. =*,F8.2,14X,*RADIATI GN LOSS FRACTIGN**,F6.3) : 
27 f O FORMAT! 25 X,* ARE A RATIO OF BOOY(l) TO E0CYI2) »*,F6.3) j 

FORMAT! 25X,*AREA RATIO*, 1 3,* =*, F8.4J ! 

2 ;fQ F0RMAT(25X,*NAA*,7X, 13,* =*,I3) j 

2760 FORMAT (25X»* IS IM «*, X3) j 

27? 0 FORMAT! 25X,*LIQUOR FLASH TANK*, 13, 20X ,*CONOENSATE FLASH TANK*, 

1 i3 ,/, 25X,* INTEGRAL FEATER*,I3,22X,*FIMSHER EFFECT*, 13, /,25X, 

2 *1 BLEED* , 1 3 ,3 LX , *KA LB PR*, 1 3 ) 

278 0 FORMAT! 25X,*T0TAL FEED FLOW RATE =*, F 15.2, /,25X, 

1 *MASS FRACTION FEED =*, F6.3, 14X,*MASS FRACTION PRODUCT =*»F6.3) 
279 Q FORMAT! 25X,*NU«B£R OF FEED STREAMS*, I 3, 15X,*IFSQRD ARRAY*, 213) 
280q FORMAT ( 25X,*FEED STREAM*,! 3, 22X, F15.2 ) ! 

FORMATC 25X,*MULTXFLE FEED STREAM TO BCDY*,I3,5X,Fi5.2) i 

2820 FORMAT (/,43X,*H T COEFF*, 13X,*AREA*» 14X ,*H T RATE*) i 

2830 FORMAT (25X,*BODY*» X3 , 3X, 3E20. 8) f 

FORMAT! 43X,* VAPOR FLOW*, 1IX,*PR0DUCT*,1 1X,*MASS FRACTION*) I 

2850 FORMAT! 44X»*TEMP C*, I3X,*TEMP TIN*,12X,*TEHP TOUT*) ! 

2860 FORMAT (43X,*TEMP DIFF*, 12X, *BPRI SE*, 12X#*6NTHALPY V*) 1 

2870 FORM AT 1 42 X , * EN TH ALPY LIN*,8X,*ENTHALPY L0UT*,8X,*ENTHALPY C*1 J 
2880 FORMAT! /,25X,*ICBLED »*, 13 ) | 

2890 FORMAT ( 64X , * QBLE ED*, 14X,*VBLEED* ) 

2900 F0RMATC25X,*BLEED STREAM FROM B0DY*I3,5X,2E20.8) 

291 O FORMAT! /, 25X ,*IPROCH a*, I3,25X*SPECI FIEC AREA RATIO «*,F6.3) 

292 C* FORMAT !/,25X,*IPROCH =*,13,25X,*SPECIFI€D TEMP. DIFF. RATIO**, [ 


1 F6.3) 

2 930 FOR MAT ( 25X»* II H ARRAY =*,2013) 

2940 F0RMATU3X,*P T COEFF*, 13X,*AREA*) 

2950 FORMAT! 25X,*INTEGRAL FEATER*, 12, 2X,*I N EOOY*, 1 3, 1X,2E20.8 ) 

2960 FORMAT !63X»*TEMP TIHIN*»10X,*TEMP TIHCUT*) 

2970 FORMATI 63X»*TEMP DIFF*,11X»*H T RATE* ) 

2980 FORMAT ( /, 25X,*NL0RD ARRAY **,1013) 

2990 FORMAT C 64X* *PRODUCT* , 12X ,*VAPOR FLOW*) 

3000 FURMAT(40I2) 

3010 FORMAT C 8F10. C) 

3020 FORMAT f 1H1,//) 

3030 FORMAT { 25X»*LI QUOR FLASH TANK*, 13, 10X ,2E20.8 ) 

3040 FORM AT ( 62 X,* MASS FRACTION*, 9X,*BPRLFT*> 

3050 FORMAT! /, 25X,*NCORD ARRAY **,1013) 

3060 FORMAT! 25X,*C0NDENSATE FLASH TANK*, 1 3 ,6X,2E20. 8) 

3070 FORMAT!/, 25X,*NV0RD =*,I3, /, 25X, 

1 *NU MBER OF LIQUOR FLASH TANK BEFORE FINISHER*! 3, /,25X, 

2 *FJ NISHER CONDENSATE FLASH TANK*I 3,/ ,25X, 

3 *RACIAT10N LOSS FRACTION IN FINISHER = *,F8.4) 

3080 FORM AT!25X,*STEAM TEMP. =*,4X,F8. 3,14X, *LIQUCR TEMP. =*,2X,F8.3» 
1 /, 25X,*TEMP. DIFF. =*,4X, F8» 3, 14X, *8PRFIN =*,8X,F8.3) 

3090 FORM AT ( 25X, * ENTHALPY FLFINO =*,E15.8, TX,*ENTHALPY VFINO **, 

1 E15.8, /,25X,*PR0DUCT =*,8X, E15. 8,7X, *VAPQR FLOW =*,4X,E15.8) 
3100 FORMAT ! 25X,*MASS FRACTION =*,2X, E 15* 8,7>,*H T RATE =*,6X,E15.8, 

1 /, 25X, *H T COEFF =*, 6X, E15- 8, ?X,*AREA =*, 10X, E15.8) 

3110 FORMAT!/, 25X,*NFC0RD ARRAY =*,1013) 

3120 FORMAT !25X,*FINI SHER*,31X,*PR0DUCT*, 12X,*VAP0R FLOW*) 

3130 FORMAT!//, 25X,*FINAL PRODUCT FLOW RATE »*, 10X, F10-2, 1X,*KGS/HR*, 
1 /,25X,*T0TAL EVAPORATION IN THE PLANT =*,3X,F10.2,1X,*KGS/HR*1 
3140 FORMAT! 25X,*STEAM RECURED IN BODY!*, II,*) =*, 8X»F10.2, IX, 

1 ^KGS/HR#) 

3150 FORMAT! 25X,*T0TAL STEAM REQUIRED IN BCDIES =*,F13.2, 1X,*KGS/HR*) 
3160 FORMAT! 25X,*STEAM REQUIRED IN FINISHER EFFECT =*,F10.2,IX, 

1 ^KGS/HR 5 ^) 

3170 FORMAT! 25X,*STEAM ECONOMY =*, 11X, F7. 4 ,1X,*KGS VApOR/KG STEAM*,/, 
1 25X» *NUMBER OF *TS!ATIONS =*,13) 

C 

3180 CONTINUE 

F ( ICONV ) 300,300,3150 
3190 I F ( 1 PLANT • EQ.NPL ANT ) GO TO 3200 
) PLANT=IPLANT+1 
GO TO 20 

3200 WRITE! 6, 3020) 

STOP 

END 



APPENDIX D 


PROCESS DESIGN OF EVAPORATION PLANTS 
BY MEEDS - PROGRAM OUTPUTS 



FLANT NO. 1 


l£C 

NUMBER OF EFFECTS 6 NUMBER OF BODIES 6 

FLOK CRDER 564321 
IFEEO ARRAY 234675 

D P SIGN = 1.00 FCHEAT = l.CO 

STEA W TEMP. = 135.56 FEEC TEMP. = 71.11 

CONDENSATE TEMP. = 51.67 RADIATION LOSS FRACTION* 0.030 


AREA 

RATIO 1 = l.OJOO 





LIQICR FLASH TANK 0 


CCNDENSATE FLASH TANK 0 


INTEGRAL 

HEATER G 


FINISHER EFFE 

CT 0 


I BLEED 0 



KAL8PR 1 



TOTAL 

FEED FLEW RATE * 

1 51063 

o 

o 

• 



MASS 

FRACTICN FEEC « 0.139 


MASS FRACTION 

PRODUCT = 0.520 

NUMBER OF 

FEEC STREAMS 1 


IFSORC ARRAY 

5 


FEEC 

STREAM 1 


151063.00 



MULTIPLE 

FEED STREAM TO EOCY 

1 

0.00 



MULTI PLE 

FEEC STREAM JO BODY 

2 

0.00 



MULTIPLE 

FEEC STREAM TC BOCY 

3 

0.00 



MULTI PLE 

FEED STREAM TO BODY 

4 

0.00 



MULTI PLE 

FEEC STREAM TC BODY 

5 

0.00 



MULTI PLE 

FEEC STREAM TC BODY 

6 

0.00 





H T COEFF 


AREA 

H T RATE 


BODY 

1 

0.11 805G0GE 

01 

3.77077030E 03 

0.15477879E 

05 

BODY 

2 

O.22259300E 

01 

D.77076755E 03 

0.141Q337SE 

05 

BODY 

3 

0.21918600E 

01 

0.77076 565E 03 

0.13135769E 

05 

BODY 

4 

0.1794370QE 

01 

0 .7707644 1 E 03 

0. 12196 799E 

Q5 

BODY 

5 

0.13628200E 

01 

0.77075727E 03 

0.94990192E 

04 

BODY 

6 

0.10789000E 

01 

0.77075698E 03 

0. 1100638 3E 

05 



VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 

0.22716624E 

05 

0.40467455E 05 

0.52000000E 

00 

BODY 

2 

0.20344685E 

05 

0.63183945E 05 

0.333C4466E 

00 

BODY 

3 

0.1 8314225 E 

05 

0.83528 548E 05 

0.25192675E 

00 

BODY 

4 

0.1353296QE 

05 

0.10184273E 06 

0. 2066232 5E 

00 

BODY 

5 

0.1 5534334E 

05 

0.1 3552849E 06 

0.15526681E 

00 

BODY 

6 

0.20152718E 

05 

0.11537578E 06 

0.1823872 8E 

00 



temp c 


TEMP TIN 

TEMP TOUT 


BODY 

1 

0.13556000E 

03 

0.10275278E 03 

0. 11 85493 6E 

03 

BODY 

2 

0.1 1097309E 

03 

0 .9068381 IE 02 

0. 1027527 8E 

03 

BODY 

3 

0.98459I69E 

02 

0.78975739E 02 

0.9068381 IE 

02 

BODY 

4 

0.87794594E 

02 

3 • 53361937E 02 

0. 7897573 9E 

02 

BODY 

5 

0.76867104E 

02 

0.711 10000E 02 

0.67823893E 

02 

BODY 

6 

0.66597608E 

02 

G.67823893E 02 

0.5336193 7E 

02 



TEMP CIFF 


BPRISE 

ENTHALPY V 


BODY 

1 

0.17U0634E 

02 

0.75762718E 01 

0. 2700242 9E 

04 

BODY 

2 

0.82203113E 

01 

0.42936124E 01 

0.26777189E 

04 

BODY 

3 

0.77753568E 

01 

0.28892167E 01 

0.2659343 6E 

04 

BODY 

4 

0 .88188551 E 

01 

0.21086342E 01 

0. 2640353 3E 

04 

BODY 

5 

0.90432105E 

01 

0.12262842E 01 

0.2621734 OE 

04 

BODY 

6 

0.13235671E 

02 

0.16919418E 01 

0.2595763 IE 

04 



BODY l 
BODY 2 
BODY 3 
BODY * 
BODY 5 
BODY 6 


ENTHALPY LIM 
0.40223250E 02 
Q.34S62112E 03 
0.29982373E 03 
0*1 9378576 E 03 
0*?7s23159E 03 
0.25859425E 03 


ENTHALPY LOUT 
0.48914864E 03 
0.40223250E 03 
0 #348621 1 2E 03 
0.29982373E 03 
0.25859425E 03 
0.19378576E 03 


FINAL PRODUCT FLCh RATE = 

TOTAL EVAPORATION IN THE PLANT = 
TOTAL STEAM RECUIPFC IN BOCIES = 


40467.45 KGS/HR 
110595.55 KGS/HR 
26627.16 KGS/HR 


STEAM ECONOMY = 
NUMBER OF ITERATIONS 


4.1535 KGS VAPOR /KG STEAM 


6 

ENTHALPY C 
0.56980873E 03 
0 .4652203 IE 03 
0.41 23612CE 03 
0.36744532E 03 
0.32155871E 03 
0 .2785338 5E 03 


6 



PLANT NO 


J69- 


NUMBER DF EFFECTS 6 
FLOW ORDER 5 6 4 3 2 1 

IFFFD ARRAY 2 3 4 6 7 5 

DFSIGN = 1.00 

STEAM TEMP. - 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO 1 = l.Ot'OO 
LIQUOR FLASH TANK ] 

INTEGRAL HF.AjER 0 
IBLFED 0 


TOTAL 

FELD FLOW RATE = 

151063 

MASS 

FRACTION 

FEED = 0.139 


NUMBER OF 

FEED 

: STREAMS 1 


FEED 

STREAM 1 



MULTI PLE 

FEED 

STREAM TO BOOY 

1 

MULTIPLE 

FEED 

STREAM TO BODY 

2 

MULTI PLE 

FEED 

STREAM TO BODY 

3 

MULTI PLE 

FFED 

STREAM TO BODY 

4 

MULTI PLE 

FEED 

STREAM JO BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 




H T COEFF 


BODY 

X 


0.1 1605000 E 

<n 

BODY 

2 


0.22259300E 

01 

BODY 

3 


0 *2 191 8 600 E 

01 

BODY 

4 


0.17943700E 

01 

BODY 

5 


0.1 3628200E 

01 

BODY 

6 


0.10789000E 

01 




VAPOR FLOW 

BODY 

1 


0.20664925E 

05 

BODY 

2 


0. 18991 425E 

05 

BODY 

3 


0.18941278E 

05 

BODY 

4 


0.1 3985352E 

05 

BODY 

5 


0.15881522E 

05 

BODY 

6 


0.20673698E 

0 5 




TEMP C 


BODY 

1 


0 . 1 3556000E 

03 

BOOY 

2 


0.11255284E 

03 

BODY 

3 


0.10036567E 

03 

BODY 

4 


0.89228310E 

02 

BODY 

5 


0.77839554E 

02 

BODY 

6 


0.67130778E 

02 




TEMP DIFF 


BODY 

1 


Q.15751691E 

02 

BODY 

2 


0. 7 83 85 875 E 

01 

BODY 

3 


0.81443086E 

01 

BODY 

4 


0.92333949E 

01 

BODY 

5 


0.94756367E 

01 

BOOY 

6 


0.1 3745q 71 E 

02 


NUMBER OF RUDIES 6 


FCHEAT = 1.00 

FEED TEMP. = 71.11 

RADIATION LOSS FRACTION* 0.030 

CONDENSATE FLASH TANK 2 
FINISHFR EFFECT 3 
KALBPR 1 

MASS FRACTION PRODUCT = 0.520 
IFSORD ARRAY 5 


151063 

.00 



0 

. 00 



0 

.00 



0 

. Ou 



0 

.00 



0 

.00 



0 

.00 



AREA 


H T RATE 


D.76Q16418E 

03 

0.14135155E 

05 

D.76011358E 

03 

0.13262574E 

05 

D .760 1221 9E 

03 

0.13569081E 

05 

0.76013045E 

03 

0.12593938E 

05 

3.76010398E 

03 

0 .981 5669 IF 

04 

3 . 76 OO 9646 E 

03 

0.11 2 71 894E 

05 

PRODUCT 


MASS FRACTION 

0.41924771E 

05 

0.501 92 464F 

00 

3.62589426E 

05 

0.3362081 6E 

00 

3 .8 1 580574E 

05 

0.25794224E 

00 

3.10052158F 

06 

0.2093388 8E 

00 

0.13518073E 

06 

0.1556662 4F 

00 

3 .11450730E 

06 

0.1 637706 OF 

03 

TEMP TIN 


TEMP TOUT 


D.10471425E 

03 

0.1 1 980831E 

03 

0.92221358E 

02 

0.1047142 5E 

03 

3 .7999491 5E 

02 

0.92221358E 

02 

3.53385707E 

02 

0.7999491 5E 

02 

0.71110000E 

02 

0.6836391 6E 

02 

0 .68363916E 

02 

0.533857076 

02 

BPRISE 


ENTHALPY V 


0.72554672E 

01 

0.2702261 2f 

04 

3.43485856E 

01 

0 .2680721 It 

04 

3 .29930473E 

01 

0. 2661776 7E 

04 

3.21553605E 

01 

0.26420496E 

04 

3.12331381E 

01 

0. 2622672, OE 

04 

3.17157104E 

01 

0.2595788 OE 

04 



ENTHALPY LIN 

BODY 1 0. 411700066 03 

BODY 2 0.35542156E 03 

BODY 3 0 .3040561 OL 03 

BODY 4 0.19 366454 E 03 

BODY 5 0 .775231 59E 03 

BODY 6 0.26'ifl4864E 03 

NLORD ARRAY = 3 

LIQUOR FLASH TANK 1 

LIQUOR FLASH TANK 1 

NCORD ARRAY *23 

C0NDFN5ATF FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
TOTAL STEAM REQUIRED IN BODIES = 
STEAM FCONCMY = 4.5480 

NUMBER OF ITERATIONS = 6 


leg 


ENTHALPY LOUT 

ENTHALPY 

C 

0 .49792CJ35F 

0 3 

0 .5698087 31 

03 

0.4127nno6E 

7 3 

0.4 7190*07 l r 

03 

3. 3554-1565 

03 

0 .420381 F/f 

03 

0 .30405610E 

03 

0.37 34 7 53 FE- 

03 

0 .260P4864E 

03 

CI. 325637405 

0*3 

1 .19366454E 

n 3 

0,28')7656«S 

03 


PRODUCT 


VAPOR FLOW 

D .40467453E 

^5 

0. 145 7348 8' 04 

MASS FRACTION 

PORLFT 

3 . 52000Q00E 

00 

0.7576271 85 01 


PRODUCT 


VAPOR FLOW 

D .2 3578090E 

0 5 

0.742135? U 03 

3 .22902820E 

05 

0.6722601 2F 03 


40467.45 KGS/HR 
110595.55 KGS/HR 
24317.23 KGS /HR 
KGS VAPOR/KG STEAM 



PLANT NO 


3 


NUMBER OF 

EFFECTS 6 


NUMBER OF BOCIES 

6 


FLOR 

CRDE 

R 6 5 4 3 2 

1 





IF-'O 

ARRAY 23497 

7 





D r S IG 

N = 

1.00 


FCHEAT = 

l.GO 



ST LAM 

T C M 

n . = 135.56 


FEEC TEMP. = 71.11 


C n NCFNSATE TEMP. = 51.67 


RADIATION LOSS FRACTION* 0.030 

AR*= A 

RATIO 1 = l.OuOO 






LIQLCR T LASH TANK 1 


CONDENSATE FLASH 

TANK 2 


INTFG 

RAL 

HEATER 0 


FINISHER 

EFFECT 

C 


IBLPEC 0 



KALBPR 

1 



total 

PF E 

0 FLOW RATE = 

151063. 

DO 




MASS 

FRACTION FEED = 0.139 


MASS FRACTION PRODUCT = 0.520 

NUMBER OF 

FEEL STREAMS 2 


IFSQRD ARRAY 6 

5 


FEED 

STREAM 1 


75531 

.50 



FFFD 

STREAM 2 


75531 

.50 



MULTi FLE 

FEEC STREAM TC BODY 

1 

0 

.00 



MULTIPLE 

FFFD STREAM 1 TO BODY 

2 

0 

.00 



MULTI PL* 

FEEC STREAM TO BODY 

3 

0 

.00 



MULTI FLF 

FFEC STREAM TC BODY 

4 

0 

.00 



MULTI PLE 

FEED STREAM TC BODY 

5 

0 

• 00 



MULTI PLE 

FEED STREAM TC BODY 

6 

0 

.00 





H T CCEFF 


AREA 


H T RATE 


BODY 

1 

0.11805000E 

01 

0.77185619E 

03 

0.1388868 IE 

05 

BODY 

2 

0.222 59300E 

01 

0.77181620E 

03 

0. 1301783 7E 

05 

BODY 

3 

0.2191 8600E 

01 

0 .77183545E 

03 

0.1331641 2E 

05 

BODY 

4 

0.17943700E 

01 

0 .771 84395E 

03 

0.12361 90SE 

05 

BODY 

5 

0.13628200E 

01 

0 .77183696E 

03 

0.10460 33 IE 

05 

BODY 

6 

0. 10789000E 

01 

0.77184581E 

03 

0.1168252 8E 

05 



VAPOR FLOW 

PRODUCT 


MASS FRACTION 

BODY 

1 

0.20318922E 

05 

0-41904208E 

05 

0.50217094E 

CO 

BODY 

7 

0 • 1 8666389E 

05 

0 .62223373E 

05 

0.338186O4E 

00 

BOqY 

3 

0.1862954 8 E 

05 

0 • 808 89725E 

05 

0. 2601452 3E 

00 

BODY 

4 

0.15058468E 

05 

0.99519165E 

05 

0. 2114474 7E 

00 

BODY 

5 

0.16401146E 

05 

0.59130312E 

05 

0.17793814E 

00 

BODY 

6 

0.20084272E 

05 

0.55447420E 

05 

0. 1897570 3E 

00 



TEMP C 


TEMP TIN 


TEMP TOUT 


BODY 

1 

0.13556000E 

03 

0.1Q548030E 

03 

0.12031741E 

03 

BODY 

*> 

W 

0.H305758E 

03 

0.93225975E 

02 

0.10548030E 

03 

BODY 

3 

0 . L0109733E 

03 

0.81269155E 

02 

0.93225975E 

02 

BODY 

4 

0.90194891 E 

02 

0.61774089E 

02 

0.81269155E 

02 

BODY 

5 

0. 79077507E 

02 

0.71110000E 

02 

0. 6913304 3E 

02 

BODY 

6 

0.67517536E 

02 

0.71110000E 

02 

0. 5348858 8E 

02 



TEMP OIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0.1 52425856 

02 

0.72598330E 

01 

0.27030 14 9E 

04 

BOOY 

2 

0. 75772820 E 

01 

0.43829644E 

01 

0 *268188816 

04 

BODY 

3 

0.78713587E 

01 

Ct.303l0837E 

01 

0.26633749E 

04 

80DY 

4 

0.89257358E 

01 

0.21916473E 

01 

0.26441 767E 

04 

BODY 

5 

0.99444636E 

01 

0.161550711 

01 

0. 2623746 7E 

04 

BODY 

6 

0.14028948E 

02 

0.18185913E 

01 

0.259S895 7E 

04 






ENTHALPY LIN 

ENTHALPY LOUT 

BODY 

l 

0 

.416778535 

03 

0 .50138808E 

03 

BODY 

2 

0 

•3601 1 731 E 

03 

0 .4 1 677853E 

03 

BODY 

i 

0 

.30956985E 

03 

0.36Q11731E 

03 

body 

4 

0 

.?2798932E 

03 

0 . 30956985E 

03 

BODY 

5 

0 

.27S23159E 

03 

0.26066842E 

03 

BODY 

6 

0 

.’7623159E 

03 

0.1931 3964E 

03 


NLCnn A3RAY = 3 

LICLOR FLASH TANK 1 
LIGLCR FLASH TANK 1 


PRODUCT 

0.4Q467455E 05 
MASS FRACTION 
0.52000000E 00 


NC ORO ARRAY =23 

CONDENSATF. FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0.23187049E 05 
0.22536374E 05 


FINAL PRCDLCT FLGfc RATE = 

TOTAL EVAPCRATICN IN THE PLANT = 
TOTAL STEAK PEGUI RED IN BODIES = 


STEAM ECONOMY = 

NUMBER OF ITERATIONS = 


4.6287 


40467.45 KGS/HR 
110595.55 KGS/HR 
23893.21 KGS/HR 
KGS VAPOR/KG STEAM 


ENTHALPY C 
0 • 56980873E C3 
0.47404774E C3 
0 .4234705 5E 03 
0.37754210E 03 
0.33083093E 03 
0.28238476E 03 


VAPOR FLO* 
0.14368025E C4 
BPRLFT 

0 .7576271 8E Cl 


VAPOR FLOfe 
0.7061592 8E 03 
0.65067492E 03 



PLANT NO 


4 


NUMBT 

r or 

EFFECTS 6 


FLOW 

CRD E 

R 6 

5 4 3 2 

1 

IFpED 

ARR 

AY 2 

3 4 9 7 

7 

DESIGN * 

? .CO 



S T T A w 

TEMP. = 

135.56 


CONDENSAT 

c TEMP. = 51.67 


AREA 

RATIO 1 

= 1.0000 


LICLCR TLASH TANK 1 


integral 

HEATER 0 


IBLEEC 0 




TOTAL 

FEED FLCVi RATE = 

151063 

MASS 

FRACTION 

FEED = 0.139 


NUMRE 

R OF 

FEED 

STRFAMS 2 


F C FC 

STREAM 1 



FEED 

STRE 

AM 2 



MULTI PLr 

feed 

STRFAM TC BCDY 

1 

MULTI PLE 

FEED 

STREAM TC BCDY 

2 

MULTI PLE 

FEED 

STREAM TC BCDY 

3 

MULTIPLE 

FEED 

STREAM TC BODY 

4 

MULTI PLE 

FEED 

STREAM TC BODY 

5 

MULTIPLE 

FEED 

STREAM TC BODY 

6 




H T CCEFF 


BODY 

1 


0.11 805000 E 

01 

BODY 

2 


0.22259300E 

01 

BODY 

3 


0. 2 191 8 600 E 

01 

BODY 

4 


0.17943700 E 

01 

BODY 

5 


0.1 3628200 E 

01 

BODY 

6 


0.10789000E 

01 




VAPOR FLOW 

BODY 

1 


0.16387045E 

05 

BODY 

7 


0.14986878E 

05 

BODY 

? 


0.18594392 E 

05 

BODY 

4 


0.1 5882293E 

05 

BODY 

5 


0.17073 J55E 

05 

BODY 

6 


0.20841444E 

05 




TEMP C 


BODY 

1 


0.13556000E 

03 

BODY 

2 


0.11622858E 

03 

BOOY 

3 


0.10540466E 

03 

BODY 

4 


0.93905152E 

02 

BODY 

5 


0.81655116E 

02 

BODY 

6 


0.68963873E 

02 




TEMP C IFF 


BODY 

1 


O.130S27O6E 

02 

BOOY 

7 


0.65757684E 

01 

BODY 

3 


0.83417296E 

01 

BODY 

4 


0 .997 40 694 E 

01 

BODY 

5 


0.11040590E 

02 

BODY 

6 


0.154301146 

02 


NUMBER OF BODIES 6 


FCHEAT = 1.00 

FEED TEMP. = 71. H 

RADIATION LOSS FRACTION* C.030 

CONOENSATE FLASH TANK 2 
FINISHER EFFECT 1 
KALBPR 1 

MASS FRACTION PRODUCT = 0.52C 
IFSORD ARRAY 6 5 


75531 

.50 



75531 

. 50 



0 

.00 



0 

• CO 



0 

.00 



0 

.00 



0 

uOO 



a 

1.00 



AREA 


H T RATE 


0.731957756 

03 

0.11304454E 

05 

0 .73192827E 

03 

0.10713381E 

05 

0 .73191266E 

03 

0.13382220E 

05 

0.73192132E 

03 

0.13099321E 

OS 

0.73191570E 

03 

0 .110126506 

05 

0.73191882E 

03 

0 . 12184655E 

05 

PRODUCT 


MASS FRACTION 

0.47297689E 

05 

0.4449C706E 

00 

0.63684402E 

05 

0. 3304274 7E 

00 

0.78671356E 

05 

0.26748078E 

CO 

0 .9726581 6E 

05 

0.21 634606E 

00 

0.58458178E 

05 

0.17998402E 

CO 

0. 546900826 

0 § 

0. 1923847 5E 

00 

TEMP TIN 


TEMP TOUT 


0.10965281E 

03 

0.1 224772 9e 

03 

0 .970629356 

02 

0.1096528 IE 

03 

0 .839310826 

02 

0. 9706293 5E 

C 2 

0 .626091116 

02 

0. 8393108 2E 

02 

0 .711 10Q00E 

02 

0.706145266 

02 

0.7111000QE 

02 

0. 5353375 9E 

02 

BPRISE 


ENTHALPY V 


0 .624871436 

01 

0.270662936 

04 

0.42481451E 

01 

0.26883546E 

04 

0.31 57783 3E 

01 

0.2669422 96 

04 

0.227*96536 

01 

0.264858536 

04 

0 .165065246 

01 

0 .2626300 OE 

04 

0.18637610E 

01 

0.259594306 

04 



J72. 


pnpv 1 

P n nv ? 

body 3 

pnny 4 
body 5 
i'ODY 6 

N'LCPO ARRAY = 


ENTHALPY LIN 
Ci.44 »53504 E 0 3 
0.17849733E 03 
O.B2115229E 03 
0.23107013 T 03 
0.2 7 523159F 03 
0.P7523159F 03 


ENTHALPY LOUT 
9.P1563048E 03 
CU44053504E 03 
0.37849733E 03 
0.321 15229E 03 
0.2667713BE 03 
0 . 19290910E 03 


LIULOR FLASH TANK 1 
LIOLCR FLASH TANK 1 


PRODUCT 

0.40467454E 05 
HASS FRACTION 
7.52CCCCC0E 00 


NCORD ARRAY =23 

CONDENSATE FLASH TANK 1 
CONCENsAyF FLASH TANK 2 


PRODUCT 

0*189 52650E 05 
0.1 84901418 05 


NVCRD = 3 

NIJWPFR CF LICLCR FLASH jANK BEFORE FINISHER 
FINISHER CCNDENSATF FLASH TAnK 2 
RADIATION LOSS FRACTION IN FINISHER = 


STEAM TEMP. * 

T r MP. niFF. x 
ENTHALPY HLFINO = 
PRODUCT = 

MASS FRACTION = 

H T CCEFF * 


176.670 

63.976 

0.45056349F 03 
0.41767912E 05 
0.50380961E 00 
0.85176000E 00 


0.0150 

LICUOR TEMP. = 
BPRFIN = 
ENTHALPY VFINO 
VAPOR FLOW » 

H T RATE = 

area = 


NFcCRD ARRAY =23 
FI 1 SF F R 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0 .41655357E 04 
0.40638826E 04 


FINAL PRCDLCT FLOW RATE » 40467.45 KGS/HR 
TOTAL EVAPORATION IN THE PLANT = 110595.55 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES = 19447.47 KGS/HR 
STEAM REQUIRED IN FINISHER EFFECT = 4663.45 KGS/HR 
STEAM ECONCMY = 4.5869 KGS VAPOR/KG STEAM 
NUMBER OF ITERATIONS = 6 


ENTHALPY C 
0.56980873E 03 
0 .4874882 5F C3 
0.44166634E 03 
0 .3931631 2E C3 
0 .3416494 IF C3 
0.2884404 jE C3 


VAPOR FLOW 
0 .1300561 AF €4 
BPRLFT 

0.7576271 8E Cl 


VAPOR FLOW 
0 . 4948170 OE 03 
0.4625C84 2E 03 


112.694 

7.289 

0.2691537 3E 04 
0.55297763E 04 
0. 2584751 7E 04 
0.4743309 IE 02 


VAPOR FLOW 
0 .4979130 3E 03 
0.101 6530 9E 03 



FLANT NO. 5 


193 


NUMBER OF 

EFFECTS 6 


ri Ok ORDER h 7 5 4 3 ! 

2 1 

IFfPn ARRAY 2 3 A 5 7 ! 

R 6 

n r SI 'K = 

l.pr 


5TF A M TEM 

= 135.56 


CP 'IDE A SAT r TEMP. = 51.67 


A n " A RATIO OF PCDV(l) TC BODY { 2 J = 

ARP- A RATIO 1 = 0.5t,00 


M A 

1 = 2 


LTCLPP FLASH TANK 1 


jMTEGP M 

I mrcp n 

HFATER 0 


T n T AL FEED F L CW RATE = 

MASS FRACTION FEEC = 0.139 

151063 

MU u PER nr 

FEEC STR r A V S 1 


FEET £T n E 

AM 1 


MULTI FI F 

FTEC STREAM TC BODY 

1 

wtiLTI ric 

FFEC STREAM TC BODY 

2 

m ULtI FLO 

FFor strfam tc body 

3 

MULTIPLE 

fefo STREAM tc bcdy 

4 

MULTI FLE 

FEEC STREAM TO BODY 

5 

MULTI RLE 

FEED STREAM TC BODY 

6 

MIJLTI FLF 

FFEC STREAM TC BCDY 

7 


H T CCEFF 


BODY 1 

0 .98B04000E 

OC 

BODY 2 

0.13741700E 

01 

BODY 3 

0.22259300E 

01 

BODY 4 

0.21 918600E 

01 

BODY E 

0.179437Q0E 

01 

BODY 6 

0. 13 628 200 E 

01 

ROPY 7 

0.10789000E 

01 

* 

VAFCP FLOW 

BODY 1 

0 .88«i41071F 

04 

RHOY 0 

0.1 1803581 E 

05 

pnpy 7 

0.19U78984E 

05 

RODY 4 

0.18961867E 

05 

BODY " 

0 .13953241 E 

05 

BUOY 6 

0.1 58251 16E 

05 

POPY 7 

0.20667460E 

05 


TEMP C 


BODY 1 

0.13556000E 

07 

ROPY 3 

0 . 13556000E 

03 

BODY 3 

0.1 1319103E 

03 

BODY 4 

0 .1 0086202E 

03 

BODY 5 

0.896062 67E 

02 

ROD Y 6 

0.78090267E 

02 

ROny 7 

0.67272404E 

02 


NUMBER OF BODIES 7 


FCHEAT = l.CO 

FEED TEMP. = 71 .11 

RADIATION LOSS FRACTION® 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
MLePR 1 

MASS FRACTION PRODUCT = 0.520 
IFSORD ARRAY 6 


151063.00 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



AREA 

H T RATE 


0.37523346E 03 

0.56051560E 

04 

3 .37520546E 03 

0.8587174SE 

04 

0.75042468E 03 

0 .1332821 6E 

05 

0.75040068E 03 

0.13596868E 

05 

0.75039829E 03 

0. 1260857 6E 

05 

0 .7 5038099E 03 

0.980280778 

C4 

3.7503S157E 03 

0. 1124387 6E 

05 

PRODUCT 

MASS FRACTION 

0 .41948814E 05 

0 . 5016369 7E 

CO 

D.50772257E 05 

0.41446012E 

00 

0 .62575 1 76E 05 

0.33628473E 

00 

0 .8 1654014E 05 

0.25771024E 

CO 

3 . 10061 594E 06 

0.20914255E 

CO 

3.13523719E 06 

0 .1556012 5E 

CO 

3.1 1 456974E 06 

0.1 8367044E 

00 

TEMP TIN " 

TEMP TOUT 


Q . 1 1890 515E 03 

0.12044140E 

03 

D.10521194E 03 

0.1189051 5E 

03 

0.92595309E 02 

0 .10521 19 4E 

03 

0.80242249E 02 

0. 9259530 5E 

02 

3.53383988E 02 

0.80242249E 

C2 

3.711 10000E 02 

0. 6850442 7E 

02 

0.68504427E 02 

0. 5338398 8E 

02 



1 ?^ 


TEMP D1FF 


pnov 

1 

0.1 511860 IE 

02 

BODY 

1 

0.J6654 849 E 

0 ? 

PPDV 

Tl 

0.79790907E 

0 1 

unnv 

4 

0.82667129E 

01 

PPHY 

It 

0.93640175 E 

01 

PHL'Y 

/) 

0.95858397 F 

01 

hHUY 

7 

0.1 3888415E 

02 



ENTHALPY LIN 

RUDY 

*i 

0 *69281 313 E 

03 

P.POY 

2 

0.41 5^3469 E 

03 

f ' n D Y 

7 

0 -35728644E 

n 3 

fjnOY 

4 

0.30520979 E 

03 

BODY 


0.1 9367333 E 

03 

p n n v 

4 

0.27323159E 

03 

PDDY 

i 

0.96 146246 E 

0 3 

NLCRD 

A 2 RAV = 

4 



LTGL'OP FLASH TANK 1 


LIQICP FLASH TANK 1 

NCORO AROAV = 34 

CONDENSATE FLASH TANK 1 
CHNCENSATF FLASH TANK 2 


final product flok rate = 

TOTAL FVAPCRATlQN IN THE PLANT = 
ST r AW REQUIRED IN RCDYII) = 

STEAM REQUIRED IN RCCYI2) = 

TOTAL STEAK REQUIRED IN BODIES = 
STEAM eCONCMY = 4.529? 

NUMBER OF I TF RAT I CN$ = 6 


BPRISE 


ENTHALPY V 


0 .72503631E 

01 

0. 2734731 3E 

C4 

0 .57141208E 

01 

0.2701594 8E 

C4 

0 .43499164E 

01 

0.26814900E 

04 

0 .29890421E 

01 

0 .2662382 7E 

C4 

3 .21519822E 

01 

0.26424699E 

04 

0-12320229E 

01 

0.26229179F 

04 

0.171 39894E 

01 

0.25957862E 

04 

ENTHALPY LOUT 

ENTHALPY C 


0 .50223673E 

03 

0. 56980873E 

03 

0 .49281313E 

03 

0.56980873E 

03 

0.41 543469E 

03 

0.47461 30 8E 

03 

0 -35728644E 

03 

0. 4224770 3E 

03 

D -30 520979E 

03 

0. 3750654 4E 

C3 

0.26146246E 

03 

0.32668909E 

03 

0 -19367333E 

03 

0. 2813585 5E 

03 


PRODUCT 


VAPOR FLOW 

0 .4Q467633E 

05 

0. 1481188 9E 04 

MASS FRACTION 

BPRLFT 

D . 52O00CC0E 

00 

0.7576271 8F 01 


PRODUCT 


VAPOR FLOW 

0 .23629203E 

05 

0.78657699E 03 

3 .2301 761 9E 

05 

0.611 58288E 03 


40467.45 KGS/HR 
1 10595.55 KGS/HR 
9642.40 KGS/HR 
14773.38 KgS/HR 
24415.78 KGS/HR 
KGS VAPOR/KG STEAM 



PLANT NO. 6 


NUMBER OF EFFECTS 

6 





NUMBER OF 

BODIES 7 

FLO* ORDER 7 6 

5 

4 

3 

2 

1 




IFEED ARRAY 2 3 

DESIGN = 1.00 

4 

5 

6 

7 

8 

FCHEAT = 

1.00 


STEAM TEMP* = 135. 

56 





FEED TEMP 

* X 

71.11 

CONDENSATE TEMP. = 


51 

.67 



RADIATION 

LOSS 

FRACTION" 0.030 


AREA RATIO OF BODY(l) TC B0DY(2> = 1.000 
AREA RATIO 1 = 0.5U00 

NAA 1 = 2 

LIQUOR FLASH TANK 1 CONDENSATE FLASH TANK 2 

INTEGRAL HEATER 0 FINISHER EFFFCT 0 

IBLEED 0 KALBPR 1 

TOTAL FEEO FLOW RATE * 151063.00 


MASS 

FRACTION 

FEED * 0.139 

MASS FRACTION 

PRODUCT * 0.520 

NUMBER OF 

FEED 

STREAMS 1 

IFSORD ARRAY 

7 


FEED 

STREAM 1 


151063.00 



MULTIPLE 

FEED 

STREAM TO BODY 1 

0.00 



MULTIPLE 

FEED 

STREAM TO BOOY 2 

0.00 



MULTI FLE 

FEED 

STREAM TO BCDY 3 

0.00 



MULTIPLE 

FEED 

STREAM TO BCDY 4 

0.00 



MULTI PLE 

FEED 

STREAM TO BODY 5 

0. 00 



MULTIPLE 

FEED 

STREAM TO BODY 6 

0.00 



MULTIPLE 

FEED 

STREAM TO BODY 7 

0.00 






H T CcEFF 

AREA 

H T RATE 


BODY 

1 


0.98804000E 00 

0.37572601E 03 

0.55347 09 8E 

04 

B0 0 Y 

2 


0 .13741 7OOE 0l 

0.37569194E 03 

0.8482381 7E 

04 

BODY 

3 


0.222 59 300 E 01 

0.75141365E 03 

0.131523696 

05 

BODY 

4 


0.21918600E 01 

0.75139601E 03 

0. 1341745 8E 

05 

BODY 

5 


0-1 7943700E 0! 

0.75138538E 03 

0.12439380E 

05 

body 

6 


0.13628200E Ol 

0.75138107E 03 

0. 1139322 OE 

05 

BODY 

7 


0.10789000E 01 

0.75137436E 03 

0. 1037602 6E 

05 




VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

l 


0.871605UE 04 

0.41940860E 05 

0 .501 7321 OE 

00 

BODY 

2 


0.U655449E 05 

0.50656128E 05 

0. 4154102 7E 

00 

BODY 

3 


0.18829698E 05 

0.62310795E 05 

0.337711566 

00 

BODY 

4 


0.18721 930E 05 

0.811 40205E 05 

0.2593421 6E 

00 

BODY 

5 


0.16462794E 05 

0.99862288E 05 

0.2107209 4E 

00 

BODY 

6 


0.14160220E 05 

Q.11632550E 06 

0.1808982 IE 

00 

BODY 

7 


0.20576347E 05 

0.13048642E 06 

0.16126640E 

00 




TEMP C 

TEMP TIN 

TEMP TOUT 


BODY 

1 


0.13556000E 03 

0.11912970E 03 

0.1 206509 8E 

03 

BODY 

2 


0.13556000E 03 

0.10553547E 03 

0.119129706 

03 

BODY 

3 


0.11339892E 03 

0.93013924E 02 

Q. 1055354 76 

03 

BODY 

4 


0 .101 16Q75E 03 

0 .807704811: 02 

0.9301392 4E 

02 

BODY 

5 


0. 69996 706E 02 

0 .674651126 02 

0.8077048 IE 

02 

BODY 

6 


0.78591336E 02 

0 .529992406 02 

0.674 6511 2E 

02 

BODY 

7 


0.65798753E 02 

0 .7111OO0GE 02 

0.529992406 

92 



m 




TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

X 

0.14909019E 

02 

0 .72520544E 

01 

0.27347331E 

04 

BODY 

2 

0 .1 64B0300E 

02 

3 .57307741E 

01 

0. 2701920 3E 

04 

BODY 

3 

0.78634550E 

01 

0.43747167E 

01 

0.26819774E 

04 

BODY 

4 

0.81468282E 

01 

0.30172173E 

01 

0.2663041 4E 

04 

BODY 

5 

0.92262242E 

01 

0.2 17914 40 E 

01 

0.26433442E 

04 

BODY 

6 

0.11126223E 

02 

3 .166 63582E 

01 

0. 2620797 8E 

04 

BODY 

7 

0 .1 2799514E 

02 

3.1 3292446E 

01 

0. 2595383 5E 

04 



ENTHALPY LIN 

ENTFALPY LOUT 

ENTHALPY C 


BODY 

1 

0.494 22280E 

03 

3 • 50366 864E 

03 

0.56980 87 3E 

03 

BODY 

2 

0 .41711 767E 

03 

0 .49422280E 

03 

0 .56980 873E 

03 

BODY 

3 

0.35916170E 

03 

0.41711767E 

03 

0.47549385E 

03 

BODY 

4 

0.30739328E 

03 

0.35916170E 

03 

0.42373 83 2E 

03 

BODY 

5 

0.2530H54E 

03 

0.30739328E 

03 

0.3767081 8E 

03 

BODY 

6 

0.19563343E 

03 

0.253C1454E 

03 

0.32879115E 

03 

BODY 

7 

0.27523159E 

03 

0.19563343E 

03 

0. 2751902 4E 

03 

NLORD 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LIQUOR FLASH 

TANK 1 


0.40467802E 

05 

0. 14730529E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH 

TANK 1 


0.52000000E 

00 

0. 7576271 8E 

Ql 

NCORD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK I 


0-23347699E 

05 

0.76664 83 2E 

03 

CONDENSATE FLASH TANK 2 


0.22747481E 

05 

0. 6002174 5E 

03 

FINAL 

PRODUCT 

FLOW RATE = 


40467.45 KGS/HR 




TOTAL EVAPORATION IN THE PLANT = 110595.55 KGS/HR 
STEAM REQUIREC IN BOOYdl = 9521.13 KGS/HR 
STEAM RE GUI RED IN BOCYt 2) » 14593.21 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES = 24114.35 KGS/HR 
STEAM ECONOMY = 4.5863 KGS VAPCR/KG STEAM 
NUMBER OF ITERATIONS « 6 



17 * 


PLANT NO. 7 


Mtiwiar 

o OF EFFECTS 6 


NUMBER OF BODIES 7 


FL r V\ 

C p n t r 6 

5 7 4 3 

2 1 





IFEED 

ARRAY ? 

3 4 7 8 

8 10 





0“ SIGN = 1.00 



FCHEAT * 

1.00 



ST" A f ' 

T~MP. = 

135. 5fc 


FEED TF.MP. = 

71.11 


CONTE 

A SA T r TEMP. = 51.67 


RADIATION LOSS 

FRACTI 0N= 0. 033 

APF ^ 

PATIO CF 

BCDY(l) TC BCCY { 2 ) = 

1.000 




AP c A 

RATIO 1 

= 0.5. TO 






NA A 

1 

= 2 






LI OLD* FLASH TANK 1 


CONDENSATE FLASH TANK 2 


INTEGRAL H r AT er r 


FINISHER 

EFFECT 0 


1RLE = 

c a 



KALBpR 

1 



TOyAL 

feed flcw rate = 

1 51063 

.00 




«ASS 

fraction 

FEED = 0.139 


MASS FRACTION 

PRODUCT = 0.520 

f lUMBf 

P OF FEED 

STREAMS 2 


IFSORD ARRAY 

6 5 


f-ed 

STREAM 1 



75531 

.50 



FEET 

STREAM ? 



75531 

.50 



MULTIPLE FEED 

STREAM 1 TO BODY 

1 

0 

.00 



MULTI C U' c EF0 

STREAM TC BODY 

2 

0 

.€0 



MULTIPLE FEED 

STREAM TC BODY 

3 

0 

.CO 



multiple FEFC 

STREAM TC BODY 

4 

0 

.00 



MULTIPLE FEED 

STREAM TO BODY 

5 

0 

.00 



MULTI PLE FEED 

STREAM TC BCDY 

6 

0 

.00 



MULTI PLF FEED 

STREAM TO BCDY 

7 

0 

.CO 





H T COEFF 


AREA 


H T RATE 


BODY 

1 

0.98804000E 

00 

0.37594885E 

03 

0. 5848281 5E 

04 

BOO'f 

2 

0 .1 3741 700 E 

01 

0.37593291E 

03 

0 .8953712 IE 

04 

BODY 

0 

0.22259300E 

01 

0 .75183110E 

03 

0.13941763E 

CS 

BOO Y 

A 

0.2191 8600E 

01 

0 .751 80562E 

03 

0.1422184 26 

05 

BODY 

5 

0.1 7943700E 

01 

0.75181834E 

03 

0.1033468 66 

05 

BODY 

6 

0.13628200E 

01 

0.75182539E 

03 

0.101104716 

C5 

BODY 

7 

0.10789C00E 

01 

0 .751 8C970E 

03 

0 .1128631 2E 

05 



VAPCR FLCW 

PRODUCT 


MASS FRACTION 

B n OY 


0.91979766E 

04 

0.41971659E 

05 

0.5013639 36 

CD 

BODY 

-i 

0.12329076E 

05 

0*511 69483E 

05 

0.411242696 

00 

BODY 

0 

0.19953011E 

05 

0.63498406E 

05 

0.331395346 

00 

BODY 

A 

0.1 5302004E 

05 

0.83456862E 

05 

0.252143146 

00 

BODY 

5 

0.1 4742919 E 

05 

0.60788652E 

05 

0.173083916 

00 

B n DY 

6 

0.15830183E 

05 

0.59701283E 

05 

0. 1762363 8E 

CO 

BODY 

7 

0.21730657E 

05 

0 .98758975E 

05 

0.213075076 

00 



TEMP C 


TEMP TIN 


TEMP TOUT 


BODY 

1 

0.1 3556C00 E 

03 

0.11822785E 

03 

0.119815646 

03 

BODy 

2 

0.13556000E 

03 

0.10423933E 

O3 

0.118227856 

03 

BODY 

3 

0.U257011E 

03 

0 .913438366 

02 

0. 1042393 3E 

03 

BODY 

A 

0.99974367E 

02 

0.53889655E 

02 

0.913438366 

02 

BODY 

5 

0.88450886E 

02 

0.711100006 

02 

0.807901176 

02 

body 

6 

0.79257982E 

02 

0.711100006 

02 

0.693902836 

02 

BODY 

7 

0.67804006E 

02 

G.7522H13E 

02 

0.538896556 

02 





TEMP C IF F 


BPRISE 


ENTHALPY V 


BODY 

1 

l 

'). 15744359 = 

02 

D.7245528PE 

01 

0.27347263E 

04 

Briny 

*■> 

0.1 7 3321 46 E 

02 

3 .565774266 

01 

0.27006145E 

04 

Bnnv 


0.83307848* 

01 

0 .4264958 1 E 

01 

0.26800139E 

04 

nnny 

4 

O.86305304E 

03 

0 .28929510E 

01 

0.266041336 

04 

body 

n; 

f .76407691 E 

01 

0 .15321331E 

01 

0. 2643790 2F 

04 

BODY 


0 .OR6769RRF 

01 

0 .158627616 

01 

0.26242153E 

C4 

pnnv 

7 

0.13 n43 c 0F 

92 

3.221 96 509E 

01 

0.25963155F 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 

BODY 

I 

0 .48? 59074E 

n 3 

3 • 497974 ] 3E 

03 

0.56980873F 

C3 

body 

2 

0 .^1( 461 50F. 

n? 

3 .48859074E 

03 

0.56980873E 

03 

pnt)Y 

■m 

0 . ’81808224 

03 

0 .41O46150E 

03 

0.47198286E 

03 

BODY 

4 

0 . 10 109 104 E 

03 

0 .351R0822E 

03 

0.4187551 IE 

03 

RnpY 


0 . T 7 E 2 3 1 59 E 

0 3 

0 .31282710E 

03 

0.3702053 2E 

03 

ROPY 

f' 

0.27523159E 

0 ? 

0 .26204696E 

03 

0. 3315882 OE 

€3 

p,npv 

i 

0 .PQ766616E 

03 

3 . 19109104E 

03 

0. 2835840 6 E 

03 

NLTBp 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LI CtC R FLA5H TANK 1 


0.40467057E 

05 

0 .1 5047186F 

04 





MASS FRACTION 

8 PRLFT 


LICIT 

p FLASH TANK 1 


0 • 52000G00E 

00 

0.7576271 8 E 

Cl 

NCCRP 

4RSAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONFF 

NSATF FLASH TANK 1 


D.24611661E 

05 

0 .8 5286452F 

03 

CONDENSATE FLASH TANK 2 


3 .23961 845E 

05 

0.6498158SF 

03 

final 

PRCOLCT 

FLOW RATE = 


40467 . A 5 KGS/HR 



TPTAL 

FVAPCRATICN IN THE PLANT = 

110595.55 KGS/HR 



STF AM 

RFCUIPEC 

IN EODYU) = 


10060.80 KGS/HR 



STFAM 

REQUIRED 

IN 80CY(2) = 


15403.73 KGS/HR 



TOTAL 

STEAM PECUIREC IN BODIES = 

25464. 53 KGS/HR 



STFAM 

FCCNCMY 

a 

4.3431 

KGS VAPOR/KG 

STEAM 



NUMBER OF ITERATION'S = 6 








PLANT NO. 8 


NUMBER OF EFFECTS 6 

FLOh CRDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 1.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO CF BCDYCl) TO B0CY<2) = 

AREA RATIO 1 = 0.5000 

NAA 1=2 

LIQLOR FLASH TANK 1 

INTEGRAL HEATER 0 

IBLEED 0 


total 

FEED FLCW RAT? = 

151063 

MASS 

FRACTION 

FEEC = 0.139 


NUMBER OF FEED 

streams 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



MULTIPLE 

FEED 

STREAM TO BODY 

1 

MULTIPLE 

FEED 

STREAM TO BODY 

2 

MULTIPLE 

FEEO 

STREAM to BODY 

3 

MULTIPLE 

FEED 

stream TO BOCY 

4 

MULTIPLE 

FEED 

stream tc BOOY 

5 

MULTIPLE 

FEED 

stream to body 

6 

MULTIPLE 

FEED 

stream to body 

7 




H T C0EFF 


BODY 

1 


0.98804000E 

00 

BODY 

2 


0.13741 700 E 

01 

BODY 

3 


0.22259300E 

01 

BODY 

4 


0.21918600E 

01 

BODY 

5 


0.1 7943700E 

01 

BODY 

6 


0-13628200E 

01 

BODY 

7 


0.10789000 E 

01 




VAPOR FLOW 

BODY 

1 


0.86649231E 

04 

BODY 

2 


0.11614557E 

05 

BODY 

3 


0.18746871E 

05 

bo d y 

4 


0.18645133E 

05 

BODY 

5 


0.15033531E 

05 

BODY 

6 


0.16366762E 

05 

BODY 

7 


0-200640966 

05 




TEMP C 


BODY 

1 


0.1355600QE 

03 

BODY 

2 


0.135560006 

03 

BODY 

3 


0-113699396 

03 

BODY 

4 


0.101605736 

03 

BODY 

5 


0-905923936 

02 

BODY 

6 


0-793559466 

02 

BODY 

7 


0-676797536 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEED TEMP. = 71-11 

RADIATION LOSS FRACTION* 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

MASS FRACTION PRODUCT = 0.520 


IFSOrD ARRAY 

7 6 


75531.50 



75531.50 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



AREA 

H T RATE 


0.38109069E 03 

0. 5499525 3E 

04 

0.38105250E 03 

0.84412105E 

04 

0.76212837E 03 

0-13077865E 

05 

0.76210722E 03 

0. 1333956 2E 

05 

0.76209857E 03 

0.12372 53 5E 

05 

0 .762082826 03 

0.10450656E 

05 

0.76208493E 03 

0-11669121E 

05 

PRODUCT 

MASS FRACTION 

0.41927390E 05 

0.501893286 

00 

0.50591506E 05 

0-41 59408 8E 

00 

0.62205256E 05 

0-338284536 

00 

0.80951839E 05 

0.259945626 

00 

0.99597073E 05 

0.211282076 

00 

0.591640776 05 

0.177836596 

00 

0.55467123E 05 

0.1 896896 36 

00 

TEMP TIN 

TEMP TOUT 


0.U943946E 03 

0.120954306 

03 

0 • 105990406 03 

0.119439466 

03 

0.93620031E 02 

0.105990406 

03 

0.8 1544 74 76 02 

0.936200316 

02 

0.618608616 Ot 

0.815447476 

02 

0-711100006 02 

0-692935166 

02 

0 .711100006 02 

0.53487428E 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0.14605699E 

02 

0.725A9113E 

01 

0.27347361E 

04 

BODY 

2 

0.16120536E 

02 

0.57400750E 

01 

0 .270237476 

04 

BODY 

3 

0.77089855E 

01 

0 . 43846766E 

01 

0.26826743E 

04 

BODY 

4 

0.79856940E 

01 

0.30276370E 

01 

0.26640102E 

04 

BODY 

5 

0.90476451E 

01 

0.21888008E 

01 

C. 2644642 4E 

04 

BODY 

6 

0.10062430E 

02 

0.16137627E 

01 

0.262 40 27 6E 

04 

BODY 

7 

0.14192325E 

02 

0.18174327E 

01 

0. 2595894 5E 

C4 



ENTHALPY LIN 

ENTFALPY LOUT 

ENTHALPY C 


BODY 

1 

0.49618100E 

03 

0.50574476E 

03 

0.56980873E 

C3 

BODY 

2 

0.41959 592E 

03 

0.49618100E 

03 

0.56980873E 

03 

BODY 

3 

0.36208836E 

03 

0.41959592E 

03 

0.47676690E 

03 

BODY 

4 

0.31085503E 

03 

0.36208836E 

03 

0. 4256172 3E 

03 

BODY 

5 

0 .22836211 E 

03 

0.31085503E 

03 

0.37921485E 

03 

BODY 

6 

0.27523159E 

03 

0.26137812E 

03 

0. 3319992 6E 

03 

BODY 

7 

0.27523159E 

03 

0 .193 14555E 

03 

0.28306387E 

03 

NLORD 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LIQUOR FLASH 

TANK 1 


0.40467726E 

05 

0. 14596695E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH 

TANK 1 


0.52000000E 

00 

0.7576271 86 

01 

NCORD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOM 

CONDENSATE FLASH TANK 1 


0.23234571E 

05 

0.74844164E 

03 

CONDENSATE FLASH TANK 2 


0.22643244E 

05 

0. 5913277 6E 

03 

FINAL 

PRODUCT 

FLOW RATE = 


40467.45 KGS /HR 




TOTAL EVAPORATION IN THE PLANT * 
STEAM REQUIRED IN BODVf 1 I « 

STEAM REQUIRED IN eOC¥I2J * 

TOTAL STEAM REQUIRED IN BODIES * 
STEAM ECCNCMV = 4.6114 

NUMBER OF ITERATICNS * 6 


110595.55 KGS/HR 
9460.56 KGS/HR 
14522.45 KGS /HR 
23983.01 KGS/HR 
KGS VAPCR/KG STEAM 



PLANT NO. 9 


IS? 


NUMBER OF EFFECTS 6 

FLOW CRDER 7 6 5 A 3 ? 1 

IFEED ARRAY 2 3 4 5 10 P 8 

DESIGN = 1.00 

STEAM TEMP. = 135.56 

CONDENSATE TE W P. = 51.67 

ARp A RATIO OF BODY(l) TO B0DY{2) = 

AREA RATIO 1 * 0.5000 

NA A 1=2 

LIQUOR FLASH TANK 1 

INTEGRAL HEATER 0 

IBLEED 0 


TOTAL 

FEED FLCW RATE = 

151063 

mass 

FRACTION 

FEED = 0.139 


NUMBER OF 

: FFED 

STREAMS 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



MULTIPLE 

FEED 

STREAM TO BODY 

1 

MULTI PLE 

FEED 

STREAM TO RODY 

2 

MULTIPLE 

FEED 

STREAM TO BODY 

3 

MULTI PLE 

feed 

STREAM TO BODY 

4 

MULTIPLE 

FEED 

STREAM TO BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 

MULTIPLE 

FEED 

STREAM TO BODY 

7 




H T COEFF 


BODY 

1 


0.98804000E 

00 

body 

2 


0.137A1700E 

01 

BODY 

3 


D. 22259 300 E 

01 

BODY 

4 


0.21918600E 

01 

BODY 

5 


0.17943700E 

01 

BODY 

6 


0.13628200E 

01 

BODY 

7 


Q.10789000E 

01 




VAPOR FLOW 

BODY 

1 


0.85830908E 

04 

BODY 

2 


0.11525645E 

05 

BODY 

3 


0.18586136E 

05 

BODY 

4 


0 .1 B492669E 

05 

BODY 

5 


0.1 5529972E 

05 

BODY 

6 


0.16793561E 

05 

BODY 

7 


0.19638471 E 

05 




TEMP C 


BODY 

1 


0.1 3556000E 

03 

BODY 

2 


0.1 3556000E 

03 

BODY 

3 


0.11401413E 

03 

BODY 

4 


0.102068Q2E 

03 

BODY 

5 


0.91207314E 

02 

BODY 

6 


0.B0144981E 

02 

BODY 

. 7 


0.68494467E 

02 


NUmBPR OF CODIES 7 


FCHEAT = 1 . 30 

FFEO TEMP. = 71. U 

RADIATION LOSS FR AC TI 0N= 0.03.; 

l.ono 


CONDENSATE FLASH TANK ?. 
FINISHER EFFECT 0 
KALBPR I 

MASS FRACTION PRODUCT = 0.520 


IFSORD ARRAY 

7 6 


50354.28 



100708.72 



0.00 



0.00 



0.00 



0. 0 j 



0.00 



0.00 



0.00 



AREA 

H T RATE 


0.38568586E 03 

0.54447986E 

04 

0.38564371E 03 

0.83688169E 

04 

0.77131614E 03 

0.1295214 9E 

05 

0.77129518E 03 

0.13209869E 

05 

0.77128626E 03 

0. 1225545 3E 

05 

0.77127456E 03 

0. 1074209 OE 

05 

0.77127026E 03 

0. 1193390 9E 

05 

PRODUCT 

MASS FRACTION 

0.41913775E 05 

0.5020563 2F 

03 

0.50496015E 05 

0.41672746E 

00 

3.62020808E 05 

0. 3392905 7E 

00 

D.80606633E 05 

0. 2610588 6E 

00 

0.99099396E 05 

0.2123431 2E 

00 

0.83914393E 05 

0. 1671790 OE 

00 

D . 30715480E 05 

0.2283653 5E 

00 

TEMP TIN 

TEMP TOUT 


3.11976799E 03 

0.1 21 2719 3E 

03 

0.10647019E 03 

0 . 1197679 9E 

03 

0.94254175E 02 

0. 10 64701 9€ 

03 

3 .8 2352044E 02 

0.94254175E 

02 

3 .671902036 02 

0 .823520446 

02 

0.7U10000E 02 

0. 6992520 7F 

02 

3.71110000E 02 

0.541 5295 5E 

02 



BODY 1 
BODy 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 
BODY 7 

BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 
BODY 7 


TEMP DIFF 
0.142880706 0? 
0.1. 5792008E 02 
0.75439347 E 0\ 
0.781385026 01 
0.B8552698E 01 
0.10219773E 02 
0 .14341 512 E 02 
ENTHALPY L lN 
0.49B26187F 03 
0.422191176 03 
0.365108556 03 
0.31441 199E 03 
0. '’4540280E 03 
0.27523159E 03 
0.27523159E 03 


BPRISE 

3 .7287801 IE n 1 
0. 57538636 F 01 
3 .44u 21 660E 01 
3.30468601F 01 
0 . 22070620E 01 
3.143074036 01 
3. 248 29 6046 01 
ENTHALPY LOUT 
3.50792371E 03 
0.49626187F 33 
3.42219117E 03 
3.365108556 03 
3.31441 199F 03 
0.26577556F 03 
3.18974465= 03 


NLORD ARRAY = 4 

LIQUOR FLASH TANK 1 
LIQUOR FLASH TANK 1 


PRODUCT 

D.40467777E 05 
MASS FRACTION 
3.52000000F 00 


NCORD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

3.23037485F 05 
3.22457354E 05 


FINAL PRODUCT FLOw RATE = 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BOOYf l 1 = 

STEAM REQUIRED IN BODY! 2) = 

TOTAL STEAM REQUIRED IN BODIES ■ 
STEAM ECONOMY = 4.6538 

NUMBER OF ITERATIONS * 6 


40467.45 

110595.55 

9366.37 

14397.97 

23764.34 


KGS /HR 
KGS /HR 
KGS/HR 

kgs/hr 

KGS /HR 


KGS VAPOR/KG STEAM 


F’JTHALPY V 
0.27347391E O4 
0.270285446 04 
0 . 268 340491- 04 
0.26654162F C4 
0. 26459870= 04 
0.262525416 04 
0.259669116 04 
ENTHALPY C 
0.563P0873F 03 
0. *69 808736 33 
0 .4781005 8r 03 
0.427569496 03 
0.38180291,: 03 
0.33531 044F 03 
0.28647490E 03 


VAPOR FLOW 
0.14460007F 04 
BPPLFT 

0.7576271 8= 01 


VAPOR FLOW 
0.72685921F 03 
0.580130826 03 



PLANT NO. TO 


NUMBER OF EFFECTS 6 


FLOW 

CRDER 7 

6 5 4 3 

2 1 

IFEED 

ARRAY 2 

3 4 5 10 

8 8 

DESIGN * 1.00 



STEAM 

TEMP. = 

135.56 


CONDENSATE TEMP. = 51.67 


AREA 

RATIO CF 

BCDY(l) TO BODY ( 2 } = 

AREA 

RATIO 1 

= 0.5000 


NAA 

1 

= 2 


LIQUOR FLASH TANK 1 


INTEGRAL HEATER 0 


I8LEED 0 



TOTAL 

FEED FLCW RATE = 

151063 

MASS 

FRACTION 

FEEC = 0.139 


NUMBER OF FEEC 

STREAMS 2 


FEED 

STRgAM 1 



FEED 

STREAM 2 



MULTIPLE FEED 

STREAM TO BODY 

1 

MULTIPLE FEEC 

STREAM TO BODY 

2 

MULTIPLE FEED 

STREAM TO BODY 

3 

MULTIPLE FEED 

STREAM TO BODY 

4 

MULTIPLE FEEC 

STREAM TO BODY 

5 

MULTI PLE FEED 

STREAM TO BODY 

6 

MULTIPLE FEED 

STREAM TO BODY 

7 



H T COEFF 


BODY 

1 

0.98804Q00E 

00 

Body 

2 

0.13741700E 

01 

BODY 

3 

0.22259300E 

01 

BODY 

4 

0.21918600E 

01 

BODY 

5 

0.179437O0E 

01 

BODY 

6 

0.13628200E 

01 

BODY 

7 

0.10789000E 

01 



VAPOR FLOW 

BODY 

1 

0.87506568E 

04 

BODY 

2 

0.11T31100E 

05 

BODY 

3 

0.18943480E 

05 

BODY 

4 

0.18834348E 

05 

BODY 

5 

0.14569365E 

05 

body 

6 

0.1586&505E 

05 

BODY 

7 

0. 20434661 E 

05 



TEMP C 


BODY 

I 

0.13556000E 

03 

BODY 

2 

0.13556000E 

03 

BODY 

3 

0.I135285OE 

03 

BODY 

4 

0.10136002E 

03 

BODY 

5 

0.9027U09E 

02 

BODY 

6 

0.78943801 E 

02 

BODY 

7 

0.67081778E 

02 


NUMBER OF BODIES 7 


FCHEAT * 1.00 

FEED TEMP. * 71. II 

RADIATION LOSS FRACTION® 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT = 0.520 
IFSORD ARRAY 7 6 


100708.57 


50354.43 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


AREA 

H T RATE 

0.38047659E 03 

0.55554393E 

0.38044108E 03 

0.85239611E 

0.76089946E 03 

0.13216843E 

3.76087732E 03 

0.13481416E 

3.76086979E 03 

0.12506H4E 

0.76085U7E 03 

0.10171105E 

0.76O85773E 03 

0. 1137001 4E 

PRODUCT 

MASS FRACT’ 

0.41934078E 05 

0.501 81324E 

0.50683979E 05 

0.41518200E 

0.62414324E 05 

0.337151391 

0.81357560E 05 

0 .2586493 0E 

0.10019201E 06 

0.21002748E 

0.34488364E 05 

0. 2033837 4E 

0.80273657E 05 

0.174 76098E 

TEMP TIN 

TEMP TOUT 

0.U925527E 03 

0.12078199E 

0.10572500E 03 

0.11 92552 7E 

0.93276364E 02 

0. 1057250 OE 

0 .81 111012E 02 

0.9327636 4E 

0 .57876524E 02 

0. 8111101 2E 

0 .711100006 02 

0*691346826 

0.71UO0QOE 02 

0*5323093 IB 


SS8888S 8S8888828S8888S 



*184 




TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0 • 1 4778009E 

02 

0.72534926E 

01 

0. 2734734 6E 

04 

BODY 

2 

0.16304729E 

02 

0.57267731F 

Oi 

0 .27021 079E 

04 

BODY 

3 

0.78034917E 

01 

0.43649796E 

01 

0. 2682274 7E 

04 

BODY 

4 

0.80836605E 

01 

Q.3O052545E 

01 

0. 2663470 5E 

04 

BODY 

5 

0.91600968E 

Oi 

0.21672102E 

01 

0. 2643925 9F 

04 

BODY 

6 

0.98091175E 

01 

0.20529034E 

01 

0. 2623444 6E 

04 

BODY 

7 

0.138 50847E 

02 

0.15609353E 

01 

0.25956260E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.49502034E 

03 

0.50456478E 

03 

0.56980873E 

03 

BODY 

2 

0.41820591E 

03 

0.49502034E 

03 

0. 5698087 3E 

03 

BODY 

3 

0.36053566E 

03 

0.41820591E 

03 

0. 4760428 3E 

03 

BODY 

4 

0.309G4718E 

03 

0.36053566E 

03 

0.42457972E 

03 

BODY 

5 

0.21315722E 

03 

0.30904718E 

03 

0.37786283E 

03 

BOOY 

6 

0.27523159E 

03 

3.25669089E 

03 

0. 3302699 3E 

03 

BODY 

7 

0.27523159E 

03 

0 • 19445364E 

03 

0. 2805605 7E 

03 

NLCRD 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LIQLOR FLASH 

TANK 1 


0.40467660E 

05 

0.14664295E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH 

TANK 1 


0.52000000E 

00 

0.7576271 8E 

01 

NCORD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0.23457235E 

05 

0.76431230E 

03 

CONDENSATE FLASH TANK 2 


3.22856873E 

05 

0.60036161E 

03 

FINAL 

PRODUCT 

FLOW RATE » 


40467.45 KGS/HR 




TOTAL EVAPORATION IN THE PLANT * 110595.55 KGS/HR 
STEAM REQUIREO IN BOCYU) = 9556.78 KGS/HR 
STEAM REQUIRED IN BODY! 2) = 14664.77 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES = 24221.55 KGS/HR 
STEAM ECONOMY * 4.5660 KGS VAPOR /KG STEAM 
NUMBER OF ITERATIONS * 6 



FLANT NO. 11 


NUMBER OF EFFECTS 6 


FLOW 

CRDER 7 

6 5 4 3 

2 1 

ifeed 

ARRAY 2 

3 4 5 10 

8 8 

DESIGN = l.CO 



STEAM 

TEMP. = 

135.56 


CONDENSATE TEMP. = 51.67 


AREA 

RATIO CF 

BODY ( 1 } TO BCCY ( 2 5 = 

AREA 

RATIO 1 

= 0. 5uOO 


NAA 

1 

= .2 


LIQUOR FLASH TANK 1 

INTEGRAL HEATER 0 


IBLEED 0 



TOTAL 

FEED FLCW RATE * 

151063 

MASS 

FRACTION 

FEEC * 0.139 


NUMBER OF FEEC 

STREAMS 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



multiple FEED 

STREAM TO BODY 

1 

MULTIPLE FEED 

STREAM TO BODY 

2 

MULTIPLE FEED 

STREAM TO BODY 

3 

MULTIPLE FEED 

STREAM TO BODY 

4 

MULTIPLE FEEC 

STREAM TC BODY 

5 

MULTIPLE FEED 

STREAM TO BODY 

6 

MULTIPLE FEED 

STREAM TO BODY 

7 



H T COEFF 


BO p Y 

1 

Q.98804Q0CE 

00 

BODY 

2 

0.13741700E 

01 

BODY 

3 

0.22259300E 

01 

BODY 

4 

0.21918600E 

01 

body 

5 

0.17943700E 

01 

BODY 

6 

0.1 3628200 E 

01 

BODY 

7 

0.10789000E 

01 



VAPOR FLOW 

BODY 

1 

0.92545479E 

04 

BODY 

2 

0.11 391076E 

05 

BODY 

3 

0.19447634E 

05 

BODY 

A 

0.18787250E 

05 

BODY 

5 

0.14642180E 

05 

BODY 

6 

0.15914843E 

05 

BODY 

7 

0.19933934E 

05 



TEMP C 


BODY 

1 

0.1355600QE 

03 

BODY 

2 

0*1 3556000E 

03 

BODY 

3 

0.11548867E 

03 

BODY 

4 

0.10518956E 

03 

BODY 

5 

0.946677766 

02 

BODY 

6 

0.8281O146E 

02 

BODY 

7 

0. 69927969 E 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEEC TEMP. * 71.11 

RADIATION LOSS FRACTION* 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT * 0.520 


IFSORD ARRAY 

7 6 


75531.50 



75531.50 



0. 00 



0.00 



0.00 



0.00 



o.oa 



0.00 



0.00 



AREA 

H T RATE 


3.29087403E 03 

0. 5768403 4E 

04 

0.29O86828E 03 

0 .802256006 

04 

0 .581 73520E 03 

0.13336334E 

05 

0.58172526E 03 

0.134159106 

05 

3.581729496 03 

0.123774456 

05 

0.581729556 03 

0.102128956 

05 

0.58172540E 03 

0.114591316 

05 

PRODUCT 

MASS FRACTION 

0.41691566E 05 

0.504732196 

00 

0.50946061E 05 

0.4130461 7E 

00 

0 .62337085E 05 

0.3375691 36 

00 

0 .817847446 05 

0.257298306 

00 

0 . 100572Q1E 06 

0.2092339 IE 

00 

0.59616634E 05 

0.1764866 IE 

00 

0 .555975046 05 

G.18924479E 

00 

TEMP TIN 

TEMP TOUT 


0.11548867E 03 

0.11 54886 7E 

03 

0.10518956E 03 

0. 1154886 7E 

03 

0.94667776E 02 

0.105189566 

03 

0.828101466 02 

0.94667776^ 

02 

0.613967506 02 

0.828101466 

02 

0.711100006 02 

0.699279696 

02 

0.711100006 02 

0.516699996 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0.20071330E 

02 

0 . 


0.27271424E 

04 

BODY 

2 

0.20071 330E 

02 

0 . 


0.2699C038E 

04 

BODY 

3 

0 .10299108 E 

02 

3. 


0.26835802E 

04 

BODY 

4 

0.10521784E 

02 

3. 


0.26673200E 

04 

BODY 

5 

0.11857631E 

02 

0 . 


0.26481256E 

04 

BODY 

6 

0.12882176E 

02 

3. 


0. 2626244 6E 

04 

BOOY 

7 

0 .18257970 E 

02 

0 . 


0. 2593992 2E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.47 148 104 E 

03 

0.46886905E 

03 

0. 5698087 3E 

03 

BODY 

o 

0.41521740E 

03 

0 .47148104E 

03 

0.56980873E 

03 

BODY 

3 

0.36757546E 

03 

0.4152174OE 

03 

0.4843507 5E 

03 

BODY 

4 

0 .31 695043E 

03 

0 .36757546E 

03 

0. 4407572 OE 

03 

BODY 

5 

0.22646413E 

03 

0 .31 695043E 

03 

0.3963761 2E 

03 

BODY 

6 

0.27523159E 

03 

3.26433575E 

03 

0. 3464993 5E 

03 

BODY 

7 

0.275231 59E 

03 

0.18585478E 

03 

0.29247781E 

03 

NLORD 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LIQLCR FLASH 

TANK 1 


0.40467419E 

05 

0.1224080 8E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH 

TANK 1 


3.52000000E 

00 

0 . 


NCORD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0.22809644E 

05 

0.91549440E 

03 

CONDENSATE FLASH TANK 2 


3.22366295E 

05 

0.44334903E 

03 

FINAL 

PRODUCT 

FLCW RATE * 


40467.45 KGS /HR 




TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BODYUl ■ 

STEAM REQUIRED IN BCDYI2) * 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM ECCNCMY = 

NUMBER OF ITERAjICNS = 1 


110595.55 KGS/HR 
9923.50 KGS/HR 
13801.64 KGS/HR 
23725.14 KGS/HR 
4.6615 KGS VAPOR/KG STEAM 





PLANT 


NUMBER flF EFFECTS 6 

FLOW CRDER 7654321 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN * 1*00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO CF BODY! 1 J TO B0DYI2) = 

AREA RATIO 1 « 0.5000 

NAA 1=2 

LIQLCR FLASH TANK 1 

INTEGRAL HEATER 0 

IBLEEO 1 

TOTAL FEED FLCW RATE = 151063 

MASS FRACTION FEEC = 0.139 
NUMBER OF FEEC STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TC BODY 1 
MULTIPLE FEEC STREAM TO BOCY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BCDY 5 
MULTIPLE FEEC STREAM TC BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H T COEFF 


BODY 

1 

0.98804000E 

00 

BODY 

2 

0.13741 700E 

01 

BODY 

3 

0.2225930GE 

01 

BODY 

4 

0.21918600E 

01 

BODY 

5 

0.17943700E 

01 

BODY 

6 

0.13628200E 

01 

BODY 

7 

0.10789000E 01 
VAPCR FLOW 

BODY 

1 

0.94763180E 

04 

BODY 

2 

0.12825205E 

05 

BODY 

3 

0 .19360591 E 

05 

BODY 

4 

0.17848012E 

05 

BODY 

5 

0.14374851 E 

05 

BODY 

6 

0.15782614E 

05 

BODY 

7 

0.19475531 E 
TEMP C 

05 

BOOY 

1 

0.13556000E 

03 

BODY 

2 

0.13556000E 

03 

BODY 

3 

0.11 220073 E 

03 

BODY 

4 

0. 10002128E 

03 

BODY 

5 

0.89420076E 

02 

BODY 

6 

0.78548750E 

02 

BODY 

7 

0.67247912E 

02 


NO. 12 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEEC TEMP. = 71.11 

RADIATION LOSS FRACTION= 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

MASS FRACTION PRODUCT = 0.520 


IFSORD ARRAY 

7 6 


75531.50 



75531.50 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



AREA 

H T RATE 


0.37893658E 03 

0. 6028994 OE 

04 

0.37890786E 03 

0.92334187E 

04 

0.75786081E 03 

0.13460432E 

05 

0.75782941E 03 

0.1281453 96 

05 

0.75781556E 03 

0.118957936 

05 

0.75781090E 03 

0.100352746 

05 

0.75782655E 03 

0.112788366 

05 

PRODUCT 

MASS FRACTION 

Q.41920486E 05 

0.501975956 

00 

0 .5 1395867E 05 

0.40943129E 

00 

0.64220133E 05 

0.327671016 

00 

0.83580509E 05 

0.251770146 

QO 

0.10142885E 06 

0.207466386 

00 

0.59748409E 05 

0.176097376 

00 

0.56055959E 05 

0.18769705E 

00 

TEMP TIN 

TEMP TOUT 


0.117826746 03 

0.1194571 16 

03 

0.10422156E 03 

0.117826746 

03 

0.92306590E 02 

0.104221566 

03 

0.80671892E 02 

0.923065906 

02 

0.615907686 02 

0.80671 892E 

02 

0 .71110000E 02 

0.688318016 

02 

0.711100006 02 

0.534 531806 

02 



1 88 


BODY 

1 

TEMP CIFF 
0.16102889E 

02 

BODY 

?. 

0.1 7733255E 

02 

BODY 

3 

0 .79791762 E 

01 

BODY 

4 

0.77146947E 

01 

body 

5 

0.8?a81835E 

01 

BODY 

6 

0.97169483E 

01 

BODY 

7 

0 .1 3794732 E 

02 

body 

1 

ENTHALPY LIN 
0.48610672E 03 

BODY 

2 

0.41065055E 

03 

BODY 

3 

0.35655586E 

03 

BODY 

4 

0.30740603E 

03 

BODY 

5 

0.22754560E 

03 

BOOY 

6 

0.27523159E 

03 

BODY 

7 

0.27523159E 

03 

ICBLOC = 0 

BLEED STREAM 

FROM BODY 1 


BLEED 

STREAM 

FROM BODY 2 


BLEED 

STREAM 

FROM BODY 3 


BLEED 

STREAM 

FROM RODY 4 


BLEED 

STREAM 

FROM BOCY 5 


BLEED 

STREAM 

FROM BODY 6 


BLEED 

STREAM 

FROM BODY 7 


NLORD 

ARRAY = 

4 



LIQUCR FLASH TANK 1 

LIQUCR FLASH TANK 1 

NCORD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BODYfl) ■ 

STEAM REQUIRED IN BODY! 2) » 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM ECONOMY = 4.2121 

NUMBER OF ITERATIONS = 6 


BPRISE 


ENTHALPY V 


0.72563766E 

01 

0.27347376E 

04 

0 .56260 110E 

01 

0.27000321E 

04 

0 .42002 704E 

01 

0 .26800328E 

04 

Q.288fc5140E 

01 

0.26619749E 

04 

0.21231406E 

01 

0.26432138E 

04 

0.15838885E 

01 

0.26232435E 

04 

0.178 31 853E 

01 

0.25958586E 

04 

ENTHALPY LOUT 

ENTHALPY < 

C 

0.49553366E 

03 

0.56980873E 

03 

0.48610672E 

03 

0.56980873E 

03 

0.41065055E 

03 

0. 4704184 2E 

03 

0 . 35655586E 

03 

0.4189277 3E 

03 

0.30740603E 

03 

0.3742821 IE 

03 

0.25965576E 

03 

0.32861248E 

03 

0 . 19332Q31E 

03 

0. 2812560 3E 

03 


QBLEED 


VBLEED 


0 . 


0 . 


0 . 10000000E 

04 

0. 1614629 4E 

04 

0 .1 OOCOOOOE 

04 

0.1592141 9E 

04 

0 . 


0 . 


0 . 


0 . 


0 . 


0 . 


0 . 


0 . 



PRODUCT 


VAPOR FLOW 


0.40467988E 

05 

0.14524240E 

04 

MASS FRACTION 

BPRLFT 


3.52000000E 

00 

0.7576271 8E 

01 

PRODUCT 


VAPOR FLOW 

0 .253574856 

05 

0.89 921 23 5E 

03 

0.24706398E 

05 

0.65108766E 

03 


40467.45 KGS/HR 
110595.55 KGS/HR 
10371.51 KGS/HR 
15885.19 KGS/HR 
26256.70 KGS/HR 
KGS VAPOR/KG STEAM 



PLANT NO. 13 


NUMBER OF EFFECTS 6 

FLOW ORDER 6 7 5 4 3 2 1 

IFEED ARRAY 2345786 

DESIGN = 1.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. = 51.67 

ARFA RATIO CF BODY! 1 ) TO B0CYI2) = 

AREA RATIO 1 = 0.5000 

NAA 1=2 

LIQUOP FLASH TANK 1 

INTEGRAL HEATER 0 

I5LEED 0 


TOTAL 

FEED FLCW RATE = 

151063 

MASS 

FRACTION 

FEEC = 0.139 


NUMBER OF 

FEED 

STREAMS 1 


FEED 

STREAM 1 



MULTIPLE 

FEED 

STREAM TO BOCY 

1 

MULTIPLE 

FEED 

STREAM TO 80DY 

2 

MULTI PLE 

FEED 

STREAM TO BOCY 

3 

MULTIPLE 

feed 

STREAM TO BODY 

4 

MULTIPLE 

FEED 

STREAM TO BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 

MULTI 

PLE 

FEED 

STREAM TO BODY 

7 




H T COEFF 


BODY 

1 


0.98804000E 

00 

BODY 

2 


0.13741700E 

01 

BODY 

3 


0.22259300E 

01 

BODY 

4 


0.21918600E 

01 

BODY 

5 


0.17943700g 01 

BODY 

6 


0.13628200E 

01 

BODY 

7 


0.10789000E 

01 




VAPOR FLCW 

BODY 

1 


0.87011 734g 

04 

BODY 

2 


0. 11547291 E 

05 

BODY 

3 


0.18787482E 

05 

BODY 

4 


0.17119997E 

05 

BODY 

5 


0.14496434E 

05 

BODY 

6 


0.16042922E 

05 

BODY 

7 


G.21241619E 

05 




temp c 


BODY 

1 


0.13556000E 

03 

BODY 

2 


0.13556000E 

03 

BODY 

3 


0.11359616E 

03 

BODY 

4 


0*101461 87E 

03 

BODY 

5 


0. 908971 76E 

02 

BODY 

6 


0.78960846E 

02 

BODY 

7 


0.67577229E 

02 


NUMBER OF BODIES 7 


FCHEAT = l.CO 

FEED TEMP. = 71.11 

RADIATION LOSS FRACTION 3 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT = 0.520 
IFSORD ARRAY 6 
100000.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
51063.00 


AREA 


H T RATE 


0.37356471E 

03 

0.55201 846E 

04 

0.37353431E 

03 

0. 8416766 6E 

04 

0.7470860GE 

03 

0.13067409E 

05 

0.74705635E 

03 

0.12449571E 

05 

0.747C5716E 

03 

0. 1305098 9E 

05 

D.74703651E 

03 

0. 1015479 9E 

05 

0.74703838E 

03 

0.11421759E 

05 

PRODUCT 


MASS FRACTION 

0.43125912E 

05 

0. 4879450 6E 

00 

0.51826276E 

05 

0.406Q3102E 

00 

0.63372757E 

05 

0.33205240E 

00 

0.82160135E 

05 

0.25612270E 

00 

0.99280521E 

05 

0.21195573E 

00 

0.83956330E 

05 

0.16591 95 9E 

00 

0.11377768E 

06 

0. 1849490 6E 

00 

TEMP TIN 


TEMP TOUT 


0.11916262E 

03 

0. 1206040 8E 

03 

3.10573824E 

03 

0.11916262E 

03 

0.93858812E 

02 

0. 1057382 4E 

03 

0.81161241E 

02 

0.9385881 2E 

02 

0.53405955E 

02 

0.8116124 IE 

02 

0.71110000E 

02 

0. 6898634 8E 

02 

0.68986348E 

02 

0.5340595 5E 

02 



(SO 




TEMP CIFF 


BPRISE 


ENTHALPY y 


BODY 

1 

0.14955923E 

02 

0.70079158E 

01 

0.27344776E 

C4 

body 

2 

0.16397375E 

02 

0.55664647E 

01 

0.27020403E 

04 

BODY 

3 

0.78579160E 

01 

0.42763729E 

01 

0.26823391E 

04 

BODY 

4 

0.76O30569E 

01 

0.29616363E 

01 

0.26644301E 

04 

BODY 

5 

0.97359334E 

01 

0.22003947E 

01 

0.26439894E 

04 

BODY 

6 

0.99744974E 

01 

0.14U91189E 

01 

0.26236 34 7E 

04 

BODY 

7 

0.14171273E 

02 

0.17359603E 

01 

0. 2595809 2E 

04 



ENTHALPY L 

IN 

enthalpy lout 

ENTHALPY C 


BODY 

1 

0.49452817E 

03 

0.50338773E 

03 

0.56980873E 

03 

BODY 

2 

0.41 864105E 

03 

0.49452817E 

03 

0.56980873E 

03 

BODY 

3 

0.36369723E 

03 

Q.418641Q5E 

03 

0.47632951E 

03 

BODY 

4 

0.30900427E 

03 

0.36369723E 

03 

0.425C0977E 

03 

BODY 

5 

0.19356124E 

03 

0.309C0427E 

03 

0.38049756E 

03 

BODY 

6 

0.27523159E 

03 

0.26191789E 

03 

0.33034145E 

03 

BODY 

7 

0.26191789E 

03 

0 • 19356124E 

03 

0.28263465E 

03 

NLORD 

ARRAY = 

5 










PRODUCT 


VAPOR FLOW 

LIQUOR FLASH TANK l 


0.40467679E 

05 

0.26586258E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH TANK l 


O.520C0QG0E 

00 

0.7576271 8E 

01 

NCGRD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0 .2 3215702E 

05 

0.7607491 5E 

03 

CONDENSATE FLASH TANK 2 


0 .226261 83E 

05 

0.58951940E 

03 

FINAL 

PRODUCT 

FLOW RATE = 


40467.45 KGS /HR 



TOTAL 

EVAPORATION IN THE PLANT * 

110595.55 KGS/HR 



STEAM 

REQUIRED 

IN BODY 1 1 ) = 


9496.19 KGS/HR 



STEAM 

RE GUI RE C 

IN BC0YI2) * 


14480.26 KGS/HR 



TOTAL 

STEAM REQUIRED IN BODIES = 

23976.45 KGS /HR 



STEAM 

ECONOMY 

5 ! 

4.6127 

KGS VAPOR/KG 

STEAM 



NUMBER OF ITERATIONS * 6 








PLANT NO. 14 


NUMBER OF 

EFFECTS 6 


NUMBER OF BODIES 

7 


FLCV* 

CRDER 7 

6 5 4 3 

2 1 




IFFED 

ARRAY 2 

3 4 5 10 

8 8 




DESIGN « 

1.00 



FCHEAT = l.CO 



STEAM 

TEMP. = 

135.56 


FEEC TEMP. = 71.11 


CONDENSATE TEMP. = 51.67 


RADIATION LOSS FRACTION* C. 030 

AREA 

RATIO CF 

BCOY { 1 ) TC BODY f 2 J = 

1.000 



AREA 

RATIO 1 

= 0.5000 





NAA 


1 

= 2 





LICLCP FLASH TANK 1 


CONDENSATE FLASH 

TANK 2 


INTEGRAL 

HF AT PR 5 


FINISHER EFFECT 

0 


IBLEE 

D 0 




KALBPR 1 



TOTAL 

FEED fLCW RATE = 

151063 

-oo 



MASS 

FRACTION 

FEEC = 0.139 


MASS FRACTION PRODUCT = 0.52C 

NUMBER OF 

FEED 

STREAMS 2 


IFSORD ARRAY 7 

6 


FFED 

STREAM 1 



75531.50 



FFED 

STREAM 2 



75531.50 



MULTI PLE 

FEEC 

STREAM TC BCDY 

1 

0.00 



MULTI PLE 

FEEC 

STREAM TC BOOY 

2 

0.00 



MULTI PLE 

FEEC 

STREAM TC BODY 

3 

0.00 



MULTI FLF 

FEEC 

STREAM TC BCDY 

4 

0.00 



MyLTI FLF 

FEEC 

STREAp Tc BODY 

5 

0.00 



MULTIPLE 

FEEC 

STREAM TO BCDY 

6 

0. CO 



MULTI PLE 

FEED 

STREAM TO BCDY 

7 

0.00 






H T CCEFF 


AREA 

H T RATE 


BODY 

1 


0.98804000E 

DO 

0.38Q59986E 03 

0. 5253173 6E 

04 

body 

2 


0.13741700E 

01 

0.38059105E 03 

0.B0694527E 

04 

BODY 

3 


0.22259300E 

01 

0 .761174786 03 

0.1 2943 762E 

05 

BODY 

4 


0.21918600E 

01 

0 .761 13468E 03 

0.132651226 

05 

BODY 

5 


0.17943700E 

01 

0.76114480E 03 

0.123419956 

05 

BODY 

6 


0.13628200E 

01 

0 .761 10826E 03 

0.U20808SE 

05 

BODy 

7 


0.10789000E 

01 

0.76113716E 03 

0 .116814526 

05 




VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

T 


0.82852936E 

04 

0.41927155E 05 

0.5018961 OE 

00 

BODY 

2 


0.1 1865558 E 

05 

0.5Q212418E 05 

0.419081106 

00 

BODY 

3 


0.18676506E 

05 

0.6 20 7794 6E 05 

0 *3389782 96 

CO 

BODY 

4 


0.18619595E 

05 

0.80754834E 05 

0.260579776 

00 

BODY 

5 


0.16231718E 

05 

0.99374369E 05 

0. 2117555 6E 

00 

BODY 

6 


0.16265912 E 

05 

0.592659326 05 

0.177530966 

CO 

BODY 

7 


0.19190739E 

05 

0.56340898E 05 

0.18674778E 

CO 




TEMP C 


TEMP TIN 

TEMP TOUT 


BODY 

1 


0.135560006 

03 

0.12013074E 03 

0.121590576 

03 

BnDY 

2 


0 .1 3556000E 

03 

0.114298706 03 

0.120130746 

03 

BODY 

3 


0.11433561 E 

03 

0.101254006 03 

0.106696126 

03 

BODY 

4 


0.10229938E 

03 

0.884425816 02 

0 -9434810 OE 

02 

BODY 

5 


0.91309512E 

02 

0.73539799E q2 

0.822728906 

02 

body 

6 


0 .800759406 

02 

0.711100006 02 

0.692703956 

02 

BODY 

7 


0.67661882E 

02 

0.711100006 02 

0.534368686 

02 



152 . 





TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 1 


0. 

1 3969427 E 

02 

0 .7 2549 61 2E 

01 

0.27347361F 

04 

ROD V 1 


0. 

1 5429258 E 

02 

0.57951304E 

01 

0.27033722E 

04 

BODY 3 


0. 

76394945 E 

01 

0.43967370E 

01 

0.26837553E 

04 

BODY 4 


0. 

7951 2 780 E 

01 

0.30385870F 

01 

0.2665171 2F 

04 

body 5 


0. 

90366217E 

01 

0.21969497E 

01 

0 .264 58605E 

04 

BODV 6 


0. 

10805544E 

02 

0.16C85128E 

01 

0.2623S91CE 

04 

BOR Y 7 


0. 

14225015E 

02 

0 .176687I2E 

01 

0 .2595841 6E 

C4 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BHDy I 


0. 

50055928E 

02 

0.51011392E 

03 

0.56980873E 

03 

BODY 2 


0. 

45364390E 

03 

0.50055928E 

03 

0* 56980873E 

C3 

BOR Y 3 


0. 

39239041 E 

03 

D.42346B74E 

03 

0 .4794629 8E 

C3 

BODY 4 


0. 

33 768668E 

03 

0 .36562 793E 

03 

0. 4285465 6E 

03 

BODY 5 


0. 

27743250 E 

03 

0.3I412990E 

03 

0.3822330SE 

03 

BODY 6 


0. 

27523159E 

03 

0.26132596E 

03 

0 .3350206 8E 

03 

BOnY 7 


0. 

27523159E 

03 

3 • 19 340 356E 

03 

0. 2829890 5E 

03 

IPRCCI- = 

0 




SPECIFIED AREA 

RATIO = 0.080 


1 1 H ARRAY * 0 

0 

111 

1 1 










H T COEFF 


AREA 


INTEGRAL 

HEATER 

I 

IK BCDY 

3 

3 .22259300E 

01 

0.60893983E 

02 

INTFGRAL 

HEATER 

2 

IK BCCY 

4 

0.21918600E 

01 

Q.608SC774E 

02 

integral 

HEATER 

3 

IK BCCY 

5 

0 .17943700E 

01 

0.60891584E 

02 

INTEGRAL 

HEATER 

4 

IK BCDY 

6 

0 .13628200E 

01 

0.6088B661E 

02 

INTEGRAL 

HEATER 

5 

IK BCDY 

7 

0.10789C00E 

01 

0. 6089097 3E 

02 






TEMP TIHIN 

temp tihout 

integral 

HEATER 

1 

IK BCCY 

3 

0.10669612E 

03 

0.1142987CE 

03 

INTEGRAL 

HEATER 

2 

IK BODY 

4 

0.94348100E 

02 

0. 1012540 OE 

03 

INTEGRAL 

HEATER 

3 

IK BCCY 

5 

0.82272890E 

02 

0.8844258 IE 

02 

INTEGRAL 

HEATER 

4 

IK BCCY 

6 

3.6673354IE 

02 

0.73539799E 

C2 

INTEGRAL 

HEaTER 

5 

IK BCDY 

7 

0.53436868E 

02 

0. 6387862 9E 

02 






TEMP DIFF 


H T RATE 


INTEGRAL 

HEATER 

1 

IK BCDY 

3 

0.76025867E 

01 

0.5203193 7E 

03 

INTEGRAL 

HEATER 

2 

IK BCDY 

4 

0.69058971E 

01 

0.6003331 5E 

03 

INTEGRAL 

HEATER 

3 

IK BCCY 

5 

0.61696911E 

01 

0 .6502611 6E 

03 

INTEGRAL 

HEATER 

4 

IK BCDY 

6 

0.68062592F 

01 

0.82456398E 

03 

INTEGRAL 

HEATER 

5 

IK BCCY 

7 

0.10441761E 

02 

0.59145056E 

03 



\33 


NLCRD ARRAY = 4 

LICLCR FLASH TANK 1 
LICLCR FLASH TANK 1 


PRODUCT 

0.40466961E 05 
PASS FRACTION 
D.52CC0CQ0E 00 


VAPOR FLOW 
0.146C2198E 04 
BPRLFT 

0 .7576271 8E Cl 


NCORD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

3.22234170E 05 
0.21668298E 05 


VAPOR FLOW 
0. 6852887 9E C3 
0 .5658723 8E C3 


FINAL PRCDLCT FLCW RATE = 

TOTAL EVAPORATION IN THE PLANT * 
STFAP RE GUI RED IN POCY(l) = 

STEAP HECUIREC IN P-CCY ( 2 ) = 

TOTAL STEAP PECUIREC IN BCCIES * 
STEAP E.CONCPY = 4.8254 

NUPgER OF ITERATIONS = 7 


40467.45 KGS/HR 
1 10595.55 KGS/HR 

9037.12 KGS/HR 
13882.34 KGS/HR 

22919.46 KGS/HR 
KGS VAPOR/KG STEAM 



FLAM NO. 15 


M.vprc rp FFFKTS ft 
FL C V> roi} = «> 7 6 5 4 3 2 1 

TF'^r j'i>‘vav 2 1 4 5 10 ° P 

n • r 1 0 l = ’ . r r 

r-"v T"vn. - 

C'”.r”F5AT" TE*P. = 51.67 

ft' v r ' a r i o cf ertvni tc pccyf?) = 

A"* 'A "MIC 1 = r , 5 rr 
1 A A 1 = S 

I.ICir= FLASH TANK 1 
IMM’AL F FAT SR 5 

r l r •: r. '• 

T r T A L FMC FLOW RATE = 151063 

MM FACTION FF F C = 0.139 
A t f/ [J r r r p FC-rr STREAMS 2 
r-fr stream i 

F~'T AN ? 

^LLTIFLC T ELL STREAM 7C PCL'Y 1 
FUMIFL" FFFC STRFAN 7C fcCCY 2 
ML7IFIC F F E C STREAM TC PCCV 3 
*LL7m = F-.CC STREAM TC EC CY 4 
MHL7IFL5 F E EC STREAM TC ECCY 5 
n.L7IFLe FCCC STREAM TC HCCY 6 
w l.'LTIFL" FEEC STREAM TC PCCY 7 

F T CCfFF 


pnr V 


0 .98 8C4CCO E 

OC 

pnr v 

** 

0. 737477 CCF. 

07 

nr LV 


0 .221593C0F 

01 

RPP V 

4 

0 M191P6CCE 

01 

pnr.v 

r 

0.1 79437C0 E 

01 

pnnv 

6 

0 .13 fc2 B2CC E 

01 

prpV 

7 

U.IC7H9CC0E 01 
V A PC R FLCVn 

► r n v 


0 .824I83C2E 

04 



9.1U43553E 

05 

un f V 

-j 

0 .1P511592E 

05 

-nn v 

4 

0.7 8t93676E 

05 

pnnv 

5 

0.16838153E 

05 

p h r v 

t 

U.16157568E 

05 


7 

0.19U58651E 
TEMP C 

05 

p n n v 


0 .1 3556CQG E 

03 

p;nrv 

p 

0.13556COOE 

03 

pnr, V 

7 

0.114442465 

03 

pnnv 

4 

’ U.1G249914E 

03 

pnnv 

5 

0 .91 57721 5E 

02 

p n n\ 

6 

0.80326605F 

02 

pnr v 

7 

0 .67576363E 

02 


NLMPEP OF PCCIES 7 


F CF E AT = l.CC 

FEEC TEMP. = 71.11 

PACIAT10N LOSS FR ACTICN= C.C20 

l.cr.o 


CONDENSATE FLASH TANK 2 
F IN' I CHER EFFECT C 
KfiLEPP 1 
OO 

NASS FRACTION PROCLCT = 0.52C 
IFSCRC ARRAY 7 6 

75531.50 
75531.50 

c.co 

o.co 

o.co 

c.cc 

c.cc 

o.co 

c.co 


AREA 


F T RATE 


0 .38151 29 8E 

03 

0 .52247 44 8E 

04 

0.38750157E 

03 

C. £02867385 

04 

0 .76298C9EE 

03 

0 .1277211 9E 

C5 

0 .7629642 2E 

03 

C .13142139E 

C5 

0 .76296502E 

03 

C.12376382E 

C5 

0 .7629621 5E 

03 

C. 1159070 6E 

C5 

0 .762958C1E 

03 

0 . 11645165E 

C5 

PRCCUCT 


MASS FRACTION 

0. 41917 7CCE 

05 

C.5C2CC931E 

CO 

0 .501 5942 8E 

05 

C .419523846 

CO 

0 .618C2878E 

G5 

C .2404869 EE 

CO 

0.80314579E 

05 

C.262CC837E 

CO 

0 .99CC8192E 

05 

0.2 12 5387 3E 

CO 

0 .59373762E 

05 

0.17720854E 

CO 

0 . 56472655E 

05 

0 .18631208E 

CO 

TEMP 7 IN 


TEMP TOlT 


0 .12C 24 53SE 

03 

0.12169942E 

03 

0.11 293S39E 

03 

0. 1202453 5E 

C3 

0.10C92741E 

03 

C. 1069221 IE 

C3 

0 .89769179E 

02 

G.9464C473E 

02 

0.77681027E 

02 

0.82537034E 

02 

0.711 10CCCE 

02 

0.69179337E 

02 

0 .711 1CCCCE 

02 

0.53429379E 

02 






Tcf*F CIFF 


BP R IS E 


ENTHALPY V 


h r n y i 


*') * 

1 3^. 6 3 575 E 

*2 

0.725656755 

Cl 

0 .27347383:; 

C4 

>nnv - . 


0 • 

1 5G14648F 

5 2 

0.580285446 

01 

C .270353756 

04 

g « i ; 'y ^ 


0. 

7 5 C 0 3 4 5 C E 

01 

0.4422567CE 

01 

C .2684C90CE 

C4 

p n »; v A 


) . 

■’3 5 66 704? 

U 

) .306 225 71E 

Cl 

C .266562516 

C4 

* p P V • 


0 * 

004 4 1 PGA 1 : 

01 

0.221C4287-: 

01 

0. 264629515 

C4 

, ^ n p y a 


0 • 

' 1147G67E 

0 2 

o .16G207 4 5E 

01 

C.26228361E 

C4 

H p r y 7 


,* * 

’ 4:460836 


'» .17553834E 

C! 

0.259583379 

C4 



ENTHALPY lH 

enthalpy LOUT 

ENTHALPY C 


u r p 'y ^ 


u . 

r 0 '.2R541 E 

3 

0.5 108635 IE 

03 

C .5698087 3E 

CB 

P r f; \ 


*N 

44-521593 

^ 2 

0.5C12S541E 

0 2 

0.5698C873E 

C3 

:v * 


(i. 

^5; 3CCC1 E 

A 3 

0 .4246250 3E 

C 3 

C .47991 581E 

C3 

< n n a 


0. 

' , 4 t :657 76fc 

n 53 

^ . 

I .366525286 

02 

C .4292902 7£ 

C3 

pnr\ •; 


J . 

39 25 5584 i 

03 

0 .31523584E 

C 2 

C.38325597F 

C3 

P°LV ' 


' ' . 

1 7 523 1 59 E 

^ 3 

0 .26 35 6276E 

C 2 

0. 3360727CE 

C3 

h r r. > p 


n. 

^75231596 

o 3 

U .152*41758 

C 2 

0 .28263102E 

C3 

I p prr> « 

*1 




SPECIFIEC TEHP. 

CIFF. RAT IC= C. SCO 

IIP A P P A Y 

r 

"i 

1 1 1 

1 1 

H T CCEFF 


AREA 


IVThCSM- 

I-lM-R 

1 

in er.CY 

3 

0 .222E53CCE 

01 

C.40825C35E 

C 2 

IM -GR^L 

PC AT C R 

2 

IN ECCY 

4 

) .215186CCE 

01 

0.52616C3EE 

€2 

INKOML 

H £ A T 5 R 

3 

IN ECCY 

5 

0 .175427CCE 

Cl 

C.78051633E 

C2 

I* T^P AL 

HEAT C R 

A 

IN 8 CCY 

6 

0 . 136282CCE 

01 

0.H877245E 

03 

IMrHP*L 

HEATEP 

5 

IN ECCY 

7 

0.1C7E5CCCE 

01 

Q.70I68C7CE 

C2 






TENP TIFIN 

TEPP TIHCLT 

I v t i 1 *» a l 

H h A T £ P 

1 

IN eccY 

3 

O.10652211E 

03 

0.11253835E 

03 

INTEGRAL 

HEATER 

2 

IN ECCY 

4 

0.94640473E 

02 

0 . 1005274 IE 

C3 

r'T^GPAL 

heater 

3 

IN ECCY 

5 

0.82527034E 

02 

G.89769179E 

C2 

I NT EG* «L 

heater 

4 

IN ECCY 

6 

0.67058714E 

02 

C.77681027E 

C 2 

INTEGRAL 

heater 

5 

IN ECCY 

7 

0.53425375E 

02 

C.64746565E 

C 2 






TEHP CIFF 


H T RATE 


intcgral 

HEATER 

1 

IN ECCY 

3 

0.60162762E 

01 

C.41C18156E 

C3 

integral 

HEATER 

2 

IN ECCY 

4 

0.62869368E 

01 

0.5437902CE 

C3 

INTEGRA!. 

HE AT ER 

3 

IN flCCY 

5 

0.72321443E 

01 

0 . 75566556E 

C3 

INTEGRAL 

HEATER 

4 

IN ECCY 

6 

0 .10582 312E 

02 

C.12846834E 

C4 

I N T c 0 R A L 

HEATER 

5 

IN ECCY 

7 

0.11217586E 

02 

0.64277592E 

03 



M r^r, 

* R « * V = 4 


PRCCLCT 

VAPCR FICfe 


ucxr.'i 

FLASH TANK 

1 

:> . AO A 67 1 1 E C 5 

0 .145C524CE 

C4 




HASS FRACTION 

BPRLFT 


1. 1 s in 3 

FLASH T A N K 

1 

0.52CCCCCCC no 

C .7576271 8F 

Cl 

NC C 3r 

4R1A\ = 1 

4 

PRCCLCT 

VAPCR FLCW 


Con i;:\ 

SAT" FLASH 

T ftfSK 1 

0 .221236335 05 

C.67676161E 

C3 

c 1 1- r : n 

S A T S FLASH 

T A N K 2 

•'* .215 65CE5E 0 5 

C .5565774 75 

C3 

Ft n A l. 

™rniC7 F L Cl* PATS = 

40467.45 kGS/HR 



TFT A L 

C VAPCRATICN 

IN THE FLANT = 

1105S5.S5 KGS/HR 



C T ‘ AN 

n C CL I P c C IN 

FCCVfl) * 

R986.IS KGS/HR 



CT"»V 

' } FCUIREC IN 

°CCV(2) = 

13612.23 KGS/HR 



TOTAL 

ST " A N pTCUIP^n IN PCCIES * 

2280C.41 KGS/HR 



5 T r A R 

CCTNCNV = 

4.f 5C6 

KGS VAPCR/KG STEAM 



M^u-q 

CF ITERATIONS = 7 





7 



PLANT NO. 16 


NUMBER OF EFFECTS 6 

FLOW CROER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 1.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO CF BODY!!) TC BCDYI21 = 

area ratio i = o.sooo 

NAA 1 = 2 

LIQLCR FLASH TANK 1 
INTEGRAL HEATER 5 
IBLEED 0 

TOTAL FEED FLCW RATE = 151063 

MASS FRACTION FEEC = 0.139 
NUMBER OF FEEC STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEEC STREAM TC BODY 2 
MULTIPLE FEED STREAM TC BODY 3 
MULTIPLE FEED STREAM TC BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY 6 
MULTIPLE FEEC STREAM TC BODY 7 

H T COEFF 


BODY 

l 

0.98804000E 

00 

BODY 

2 

0.13741700E 

01 

BODY 

3 

0.22259300E 

01 

BODY 

4 

0.2191 8600E 

01 

BODY 

5 

0.17943700E 

01 

BODY 

6 

0.13628200E 

01 

BODY 

7 

0.10789000E 

01 



VAPOR FLOW 

BODY 

1 

0.67325111E 

04 

BODY 

2 

Q.90942311E 

04 

BODY 

3 

0.14781238E 

05 

BODY 

4 

0.18697755E 

05 

BODY 

5 

0.17856129E 

05 

BODY 

6 

0.16831993E 

05 

BODY 

7 

0.19T59600E 

05 



TEMP C 


BODY 

1 

0.1 3556000 E 

03 

BODY 

2 

0.13556000E 

03 

BODY 

3 

0-U752132E 

03 

BODY 

4 

0.10681789E 

03 

BOOY 

5 

0-95348985E 

02 

BODY 

6 

0.82978910E 

02 

BOOY 

7 

0.68971261E 

02 


NUMBER OF BODIES 7 


FCHEAT * 1.00 

FEEC TEMP- * 71.11 

RADIATION LOSS FRACTION- 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 1 
KALBPR l 

MASS FRACTION PRODUCT = 0.520 


IFSORD ARRAY 

7 6 


75531.50 



75531.50 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



0.00 



AREA 

H T rATE 


0.36357068E 03 

0.4235955 8E 

04 

0.36355079E 03 

0.6376351 OE 

04 

0.72716575E 03 

0. 1036786 OE 

05 

0.72716603E 03 

0.13175289E 

05 

0.72716789E 03 

0. 1313810 7E 

05 

0.72716999E 03 

0.12258371E 

05 

0.72715867E 03 

0.12161521E 

05 

PRODUCT 

MASS FRACTION 

0.47310060E 05 

0.44479072E 

00 

0.54041924E 05 

0.38938429E 

OO 

0.63135507E 05 

0.3333001 8E 

00 

0.77916497E 05 

0.2700721% 

00 

0.96614387E 05 

0 *2178047 8E 

00 

0.58698902E 05 

0.17924590E 

00 

0.55771673E 05 

0.1 0865 379E 

00 

TEMP TIN 

temp TOUT 


0.12279659E 03 

0.12376798E 

03 

0.11624024E 03 

0.12279659E 

03 

0.10516462E 03 

0.1111159 5E 

03 

0.93335I85E 02 

0.985515436 

02 

0.80061679E 02 

0.85279 9896 

02 

0.71110000E 02 

0.706092346 

02 

0.711 10000E 02 

0. 5346962 5E 

02 





TEMP DIFF 


8PRISE 


ENTHALPY V 


BODY 1 


0.11792016E 

02 

0.62466677E 

01 

0. 2733680 8E 

04 

BODY 2 


0.12763408E 

02 

0.52752753E 

01 

0.2707498 IE 

04 

BODY 3 


0.64053696E 

01 

0.4298052GE 

01 

0 .2690555 IE 

04 

BODY 4 


0-82663497E 

01 

0.32025585E 

01 

0.2671742CE 

04 

BODY 5 


0.10068995E 

02 

0.23010788E 

01 

0 .26508142E 

04 

BODY 6 


0.12369676E 

02 

0.16379722E 

01 

0. 2626299 6E 

04 

BODY 7 


0.15501636E 

02 

0.17996289E 

01 

0. 2595875 9E 

04 



ENThALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 1 


0.5I745625E 

03 

0.52439663E 

03 

0. 5698087 3E 

03 

BODY 2 


0.46934097E 

03 

0.51745625E 

03 

0. 5698087 3E 

03 

BODY 3 


0.41168143E 

03 

0.44865070E 

03 

0.49297199E 

03 

BODY 4 


0.358T3862E 

03 

0.38579362E 

03 

0. 4476406 5E 

03 

BODY 5 


0.30258798E 

03 

0.32722984E 

03 

0. 3992467 6E 

03 

BODY 6 


0.27523159E 

03 

0.26686307E 

03 

0.3472081 IE 

03 

BODY 7 


0.27523 159E 

03 

0.19323641E 

03 

0.28847135E 

03 

IPRCCH - 

1 



specified temp. 

DIFF. RATIO® 0.800 

IIH ARRAY = 0 

Dill 

1 1 









H T COEFF 


AREA 


INTEGRAL 

HEATER 

l IN BQCY 

3 

0.22259300E 

01 

0.42416050E 

02 

integral 

HEATER 

2 IN BCCY 

4 

0.21918600E 

01 

0.51539994E 

02 

integral 

HEATER 

3 IN BCCY 

5 

0.17943700E 

01 

0. 7651942 7E 

02 

integral 

HEATER 

4 IN BOOY 

6 

0 .1 3628200E 

01 

0. 1175759 5E 

03 

INTEGRAL 

HEATER 

5 IN BCOY 

7 

0.10789000E 

01 

0.69191144E 

02 





TEMP TIHIN 

TEMP TIHOUT 

INTEGRAL 

HEATER 

1 IN BCCY 

3 

0.1U11595E 

03 

0. 1162402 4E 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0 .98551 543E 

02 

0.105 1646 2E 

03 

INTEGRAL 

HEATER 

3 IN BODY 

5 

0.85279989E 

02 

0.93335185E 

02 

INTEGRAL 

HEATER 

4 IN BCCY 

6 

0.68392756E 

02 

0.80061679E 

02 

INTEGRAL 

HEATER 

5 IN BODY 

7 

0.53469625E 

02 

0. 6587093 3E 

02 





TEMP DIFF 


H T RATE 


INTEGRAL 

HEATER 

1 IN BODY 

3 

0.51242952E 

01 

0. 3628584 7E 

03 

INTEGRAL 

heater 

2 IN BODY 

4 

0.66130791E 

01 

0.56030209E 

03 

INTEGRAL 

HEATER 

3 IN BODY 

5 

0.80551958E 

01 

0.8295091 IE 

03 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.11668923E 

02 

0.I4O23264E 

04 

INTEGRAL 

HEATER 

5 IN BODY 

7 

0.12401309E 

02 

0.69432133E 

03 



NLORD ARRAY = 5 


LIQLGR FLASH TANK 1 
LIQl'CR FLASH TANK 1 


PRODUCT 

0.40468149E 05 
MASS FRACTION 
0.52000000E 00 


VAPOR FLO* 
0.13123U7E 04 
BPRLFT 

0 . 7576271 8E 01 


NCCRD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0.1 780352 IE 05 
0 • 174C6971E 05 


VAPOR FLOW 
0.4533202 7E 03 
0. 3965502 8E 03 


NVORD = 4 

NUMBER OF LIQUOR FLASH TANK BEFORE FINISHER 0 
FINISHER CCNCENSATE FLASH TANK 2 


RADIATION LCSS 

FRACTION IN FINISHER = 

0.0150 

STEAM TEMP. = 

176.670 


LIQUOR TEMP. = 

TEMP. DIFF. * 

62*566 


BPRFIN = 

ENTHALPY HLFINO 

= 0. 45977674E 

03 

ENTHALPY VFINO 

PRODUCT * 

0.41780283E 

05 

vapor aow = 

MASS FRACTION = 

0-50366043E 

00 

H T RATE = 

H T CCEFF = 

0.85176000E 

00 

AREA = 


114.104 

7.286 

0.2693682 8E 04 
0. 5529776 3E 04 
0 . 2582175 OE 04 
0.48454146E 02 


NFCCRC ARRAY =34 
FINISHER 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0.41641575E 04 
0.40714063E 04 


VAPOR FLOW 
0. 4946424 3E 03 
0.92751191E 02 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT = 
STEAM RECUIREC IN BOCYll) * 

STEAM REQUIRED IN BCDYf 2) » 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM REQUIRED IN FINISHER EFFECT 
STEAM ECONOMY * 4.8262 

NUMBER OF ITERATIONS =6 


40467.45 KGS/HR 
110595.55 KGS/HR 
7287.07 KGS/HR 
10969.77 KGS/HR 
18256.84 KGS/HR 
* 4658.80 KGS/HR 

KGS VAPOR/KG STEAM 
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PLANT NO. 17 


NUMBER OF EFFECTS 6 

FLO* CRDER 7 6 5 A 3 2 l 

IFEED ARRAY 2 3 A 5 10 8 8 

DESIGN * 1.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. - 51.67 

AREA PATIO OF BODY(l) TC BODY (2) = 

AREA RATIO 1 = 0.8000 

AREA RATIO 2 = 0.5000 


NAA 


l 

= 5 


NAA 


2 

= 2 


LIQLOR 

FLASH TANK 1 


INTEGRAL 

HEATER 5 


IBLEED 

0 




TOTAL 

FEED FLCW RATE * 

151063 

MASS FRACTION 

FEEC = 0.139 


NUMBER 

OF 

FEED 

STREAMS 2 


feed STREAM 1 



FEED STREAM 2 

, 


MULTIPLE 

FEED 

STREAM TC BODY 

1 

MULTIPLE 

FEEC 

STREAM TO BODY 

2 

MULTIPLE 

FEEC 

STREAM TC BODY 

3 

MULTIPLE 

FEED 

STREAM TO BODY 

4 

MULTIPLE 

FEEC 

STREAM TC BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 

MULTI PLE 

FEEC 

STREAM TO BODY 

7 




H T CCEFF 


BODY 

1 


0.98 8Q4000 E 00 

BODY 

2 


0.13741700E 

01 

BODY 

3 


0.22259300E 

01 

BODY 

A 


0.21918600E 

01 

BODY 

5 


0.17943700E 

01 

BODY 

6 


0.13628200E 

01 

BODY 

7 


0.10789000E 

01 




VAPCR FLOW 

BODY 

1 


0.67121743E 

04 

BODY, 

2 


0.89784361E 

04 

BODY 

3 


0.14602535E 

05 

BODY 

4 


0.18444144E 

05 

BOOY 

5 


0.174385256 

05 

BODY 

6 


0.174578916 

05 

BODY 

7 


0.20063797E 

05 




' TEMP C 


BODY 

l 


0.13556000E 

03 

BODY 

2 


0.135560006 

03 

BODY 

3 


0.116566176 

03 

BODY 

4 


0.10535459E 

03 

BODY 

5 


0-932294736 

02 

BODY 

6 


0.800580276 

02 

BOOY 

7 


0 .675658946 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEEC TEMP. = 71-11 

RADIATION LOSS FRACTION® 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 1 
KALBPR 1 

MASS FRACTION PRODUCT ■ 0.52C 


IFSORO ARRAY 

7 6 


60000.00 



60000.00 



O.CO 



0.00 



0.00 



0.00 



31063.00 



0.00 



0.00 



AREA 

H T RATE 


0.33562087E 03 

0. 4230104 8E 

04 

0.33560577E 03 

0.63287754E 

04 

0.67126051E 03 

0.1 03 1904 2E 

05 

0.67125738E 03 

0.13104883E 

05 

0.67125775E 03 

0 .1306909 9E 

05 

0.83906336E 03 

0.120732126 

05 

0.83906218E 03 

0 .124396666 

05 

PRODUCT 

MASS FRACTION 

0.473659336 05 

0.444266046 

CO 

0.54077478E 05 

0.389128276 

00 

0.630552846 05 

0.333724226 

CO 

0.776575326 05 

0-270972766 

CO 

0.961018156 05 

0.218966476 

00 

0.425415796 05 

0 .196466616 

00 

0.399361026 05 

0.209284326 

00 

TEMP TIN 

TEMP TOUT 


0*121836986 03 

0.1228036 IE 

03 

0.115184946 03 

0.121836986 

03 

0.103573196 03 

0.109660016 

03 

0.910593996 02 

0.96447596E 

02 

0.775144266 02 

0.82379107E 

02 

0.711 10000E 02 

0.69499835E 

02 

0.711100006 02 

0.538244186 

02 





TEPP DIFF 


BPRISE 


ENTHALPY V 


body l 


0.12756386E 

02 

0.62374385E 

01 

0.2733671 IE 

04 

BODY 2 


0.13723023E 

02 

0 .527080 1 2E 

01 

0.270609966 

04 

BODY 3 


0.69061623E 

01 

0.43C54200E 

Oi 

0.26883382E 

04 

BODY 4 


0.89069961 E 

01 

0.32181218E 

01 

0 .26684169E 

04 

BODY 5 


0.I0850365E 

02 

0.23210802E 

01 

0. 2645960 5E 

04 

BODY 6 


0.10558192E 

02 

0.19339403E 

01 

0.26241 64 3E 

04 

BODY 7 


0.I3741476E 

02 

0.21544217E 

01 

0.25962472E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 1 


0.51140206E 

03 

0.51798481E 

03 

0. 5698087 3E 

03 

BODY 2 


0.46258270E 

03 

0.51 140206E 

03 

0.56980873E 

03 

BODY 3 


0.40273790E 

03 

0 .440 39459E 

03 

0.48892007E 

03 

BODY 4 


0.34666089E 

03 

0.37503047E 

03 

0.44145470E 

03 

BODY 5 


0.28926732E 

03 

0.31361523E 

03 

0.3903170 6E 

03 

BODY 6 


0.27523159E 

03 

0 .25935 857E 

03 

0.33494550E 

03 

BODY 7 


0.27523159E 

03 

0 • 19142448E 

03 

0. 2825872 OE 

03 

IPRCCH * 

1 



SPECIFIED TEMP. 

DIFF. RATIO* 0.800 

I I H ARRAY = 0 

0 1 1.1 

1 1 









H T COEFF 


AREA 


INTEGRAL 

heater 

l IN BCDY 

3 

0 . 22259300E 

01 

0.42134690E 

02 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.21918600E 

01 

0 . 5102489 4E 

02 

INTEGRAL 

HEATER 

3 IN BCDY 

5 

0.179437Q0E 

01 

0.75515456E 

02 

INTEGRAL 

HEATER 

4 IN BCCY 

6 

0 .1 3628200E 

01 

0.83647109E 

02 

INTEGRAL 

HEATER 

5 IN BCCY 

7 

0.10789C00E 

01 

0. 4875720 7E 

02 





TEMP TIHIN 

TEMP TIHOUT 

INTEGRAL 

HEATER 

1 IN BCDY 

3 

0.10966001E 

03 

0.11518494E 

03 

INTEGRAL 

HEATER 

2 IN BCDY 

4 

0.96447596E 

02 

0.1035731 SE 

03 

INTEGRAL 

HEATER 

3 IN BCCY 

5 

0.82379107E 

02 

0^91059399E 

02 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.67 340026E 

02 

0.7751 442 6E 

02 

INTEGRAL 

HEATER 

5 IN BCDY 

7 

0.53824418E 

02 

0.64817598 E 

02 





TEMP DIFF 


H T RATE 


INTEGRAL 

HEATER 

1 IN BODY 

3 

0.55249290E 

01 

0* 3886327 3E 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.71255970E 

01 

0.59769205E 

03 

INTEGRAL 

HEATER 

3 IN BODY 

5 

0.86802921E 

01 

0. 8821521 4E 

03 

INTEGRAL 

HEATER 

4 IN BCCY 

6 

0.10174400E 

02 

0. 8698804 6E 

03 

INTEGRAL 

HEATER 

5 IN BGOY 

7 

0.10993180E 

02 

0.433715226 

03 
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NLORD ARRAY = 5 

LIQUOR FLASH TANK l 
LICLOR FLASH TANK 1 


PRODUCT VAPOR FLOW 

0.40468064E 05 0.13682677E 04 

MASS FRACTION BPRLFT 

0.52000000E 00 0.75762718E 01 


NCORD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT VAPOR FLOW 

Q.17680661E 05 Q.48424927E 03 

0 •17271019E 05 0.40964165E 03 


NVORD * 4 

NUMBER OF LIQUOR FLASH TANK BEFORE FINISHER 0 

FINISHER CONDENSATE FLASH TANK 2 

RADIATION LOSS FRACTION IN FINISHER = 0.0150 


STEAM TEMP. » 176.670 

TEMP. DIFF. = 64.041 

ENTHALPY HLFINO = 0.45017797E 03 

PRODUCT = 0.41836156E 05 

MASS FRACTION * 0. 50298778E 00 

H T CCEFF = 0.85176000E 00 


LIQUOR TEMP. = 112.629 

8PRFIN = 7.274 

ENTHALPY VFINO = 0.26914456E 04 

VAPOR FLOW * 0.552g7762E 04 

H T RATE = 0 .2550548 6E 04 

AREA = 0.46758182E 02 


NFCCRD ARRAY =34 

FI N ISHEr PRODUCT VAPOR FLOW 

CONDENSATE FLASH TANK l 0.41051987E 04 0.49654038E 03 

CONDENSATE FLASH TANK 2 0.40100857E 04 0.95112982E 02 


FINAL PRODUCT FLOW RATE = 40467.45 KGS/HR 
TOTAL EVAPORATION IN THE PLANT * 110595.55 KGS/HR 
STEAM REQUIRED IN BODY! 1) = 7277.04 KGS/HR 
STEAM REQUIRED IN 80CY(2J * 10887.87 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES * 18164.91 KGS/HR 
STEAM REQUIRED IN FINISHER EFFECT » 4601.74 KGS/HR 
STEAM ECONOMY = 4.8578 KGS VAPOR/KG STEAM 
NUMBER OF ITERATIONS - 6 
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PLANT NO. 18 


NUMpER OF EFFECTS 6 
FLCN CPDER 7 6 5 4 3 2 1 

IFEEC ARRAY 2 3 4 5 10 8 8 

DESIGN * l.CC 
STEAM TEFP. = 135.56 

CONDENSATE TEMP. = 51.67 

AREA PATIC CF BCCYflJ TC ECCYC2) = 1.000 
AREA PATIC 1 = 0.8000 

AREA PATIC 2 * C.5CC0 
NAA 1*5 

NAA 2 s 2 

LICLCP FLASH TANK 1 
INTEGRAL HEATER 5 
I8LEEC C 

TOTAL FEED FLCh RATE a 151063.00 

MASS FRACTION FEEC * 0.13? 

NUMBER OF FEEC STREAKS 2 
FEEC STREAM 1 
FEED STREAM 2 

MULTIPLE FEEC STREAM TC ECCY 1 
MULTIFLE FEEC STREAM TC ECCY 2 
MULTIPLE FEEC STREAM TC ECCY 3 
MULTIFLE FEEC STREAM TC ECCY 4 
MULTIFLE FEEC STREAM TC ECCY 5 
MULTIFLE FEEC STREAM TC ECCY 6 
MULTIPLE FEEC STREAM TC ECCY 7 


KUMEER OF 80CIES 7 


FCFEAT = l.CO 

FEEC TEMP. * 71.11 

RAC I ATION LOSS FRACTION* C.C30 


CCNCENSATE Ft ASH TANK 2 
FINISHER EFFECT 1 
KALEPR 1 

MASS FRACTION PRcCUCT * 0.52C 
IFSCpC ARRAY 7 € 

6CCC0.C0 
60000. QO 

o.co 

o.co 

o.co 

o.co 

31063. CO 
0.00 
G • GO 




H T CCEFF 


area 


H T RATE 


BODY 

1 

0.988C40GGE 

00 

0.335620876 

03 

C *423010481 

04 

BODY 

2 

0.137417C0E 

01 

0.335605776 

03 

0.632877541 

04 

80CY 

3 

0.22259300E 

01 

0.67126C516 

03 

0.103190421 

05 

BODY 

4 

0.219186QGE 01 

0.671257386 

03 

0.131048831 

05 

BODY 

5 

0.179437001 01 

0.67125775E 

03 

C .1306909 9E 

05 

BODY 

6 

0.13628200E 

01 

0.839C62366 

03 

0.120732121 

03 

BODY 

7 

0.10789000E 

01 

0 .839062186 

03 

0.124396641 

€5 



YAPCR FLCH 

PRCCUCT 


MASS FRACTION 

BODY 

1 

0.671217431 

04 

0.47365933E 

05 

C. 444266041 

CO 

BODY 

2 

0.897843611 

04 

0.54077478E 

05 

0.389128271 

CO 

80CY 

3 

0.146025351 

05 

0 *630552846 

05 

0.333724221 

CO 

BODY 

4 

0.184441441 

05 

0.776575326 

05 

0.270372761 

€0 

BODY 

5 

0.174385251 

05 

0.961C1815E 

05 

0.218966471 

CO 

B00Y 

6 

0.174578911 

©5 

0.425415791 

05 

0.196466611 

CO 

body 

7 

0.20063797E 

05 

0.399361021 

05 

0.209264321 

00 



TIMM C 


TEMP TIN 


T1NP TOUT 


BODY 

1 

0.135560001 

03 

0.121836981 

03 

0.122803611 

53 

BODY 

2 

0 .135560001 

03 

0.115184941 

03 

0.121836961 

C3 

BODY 

3 

0.116566171 

03 

0.103573191 

01 

0.109660011 

03 

BODY 

4 

0.105354591 

03 

0.910593991 

02 

0.964475961 

02 

BODY 

5 

0.932294731 

02, 

0.775144241 

02 

0.823791071 

C2 

BODY 

6 

0. §0058027 E 

02 

0.711100001 

02 

0.694598351 

€2 

BODY 

7 

0.67565894E 

02 

0*711100001 

02 

0.538244181 

€2 






TENP 

C IFF 


BPPISE 


ENTHALPY V 


BODY 

1 


0.12756386E 

02 

0.62374385E 

01 

C .2733671 IE 

C4 

BOOY 

2 


C.13723023E 

02 

0 .527080126 

01 

0-2706C996E 

C4 

bocy 

3 


0.690616236 

Cl 

0 -430542CCE 

01 

C.26883382E 

C4 

BOCV 

4 


C.89£)69961E 

0! 

0.3218T218E 

01 

0.266841656 

C4 

BODY 

5 


0 .10850365E 

02 

0.232J08G2E 

01 

C.2645960SE 

C4 

BODY 

6 


0 .10558192E 

02 

0.19229403E 

01 

C.26241643E 

C4 

BCCY 

7 


0.13741476E 

02 

0 -21544217E 

01 

0.25962472E 

C4 




ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 


0.51140206E 

03 

0.51798481E 

03 

0.56S8C872E 

03 

BOOY 

2 


0-4655 

8270E 

03 

0.511402C6E 

03 

0.5698C873E 

C3 

BODY 

3 


0 -4027379CE 

03 

0.44C29459E 

03 

0.48852C07E 

C3 

BOOY 

4 


0 -34666089E 

03 

0.375C3047E 

03 

0.4414E47C6 

03 

BODY 

5 


0*28926732 E 

03 

0 -3 1 3615236 

03 

0 .390317066 

C3 

body 

6 


0-27523159E 

03 

0.25925857E 

03 

0.3349455CE 

C3 

BODY 

7 


0 -27523159E 

03 

0-19 142448E 

02 

0.282SS72CE 

03 

IPRCCH * 

1 




SPEC! FIEC TEMP- 

C IFF . RATIO" C. SCO 

IIH - 

ARRAY * C 

0 1 

1 1 

1 I 











H T CCEFF 


AREA 


integral 

HEATER 

1 IN 

BCCY 

3 

0.222593Q0E 01 

0.4213469CE 

C2 

integral 

HEATER 

2 IN 

BCCY 

4 

0.219186006 

01 

0 .510248946 

02 

INTEGRAL 

HEATER 

3 IN 

BCCY 

5 

0.179437CCE 

01 

0.755154566 

02 

INTEGRAL 

HEATER 

4 IN 

BCCY 

6 

0 -1362S2C0E 

01 

0.836471096 

02 

Integral 

heater 

5 IN 

BCCY 

7 

0.107890006 01 

0.487572076 

02 







TEKP TIHIN 

T6KP TIHOOT 

INTEGRAL 

HEATER 

I IN 

BCCY 

3 

0.109660016 

03 

0.115164946 

€3 

INTEGRAL 

HEATER 

2 IN 

BCCY 

4 

0.96447596E 

02 

0.103573156 

C3 

INTEGRAL 

HEATER 

3 IN 

BCCY 

5 

0.82379107E 

02 

C.9IC593996 

02 

INTEGRAL 

HEATER 

4 IN 

BCCY 

6 

0.67340O26E 

02 

0.775144266 

02 

INTEGRAL 

HEATER 

5 IN 

BCCY 

7 

0,53B244f 86 

02 

0.648175986 

C2 







TEHP C IFF 


H T RATE 


INTEGRAL 

HEATER 

I IN 

BCCY 

3 

0 -55249290E 

01 

0.388632736 

03 

INTEGRAL 

HEATER 

2 IN 

BCCY 

4 

0.712555706 

01 

0.597652056 

03 

INTEGRAL 

HEATER 

3 IN 

BCCY 

5 

0 .8680292 IE 

01 . 

0.882152146 

03 

INTEGRAL 

HEATER 

4 IN 

BCCY 

6 

O.101744OOE 

02 

0.665660466 

03 

INTEGRAL 

HEATER 

5 IN 

BCCY 

7 

0 • 10993I80E 

02 

0.431715226 

03 



NLCpD ARR AY 


5 


2oX~ 



PRCCLCT 

VAPCR FLCN 

LIQICP FLASH TAKK 1 

0.40468C64E 05 

C.13682677E C4 


KASS FRACTION 

BPRLFT 

LICICR FLASH TAKK 1 

0 .52CCCCC0E 00 

C.75762718E Cl 

NCCRD ARRAY =34 


PRCCLCT 

VAPCR FLOW 

CCKCEK5ATE FLASH TAKK 1 

0.1768C661E 05 

C.48424927E C3 

cokceksatc FLASH TAKK 2 

0.T727TCT9E 05 

0.4C964l6*E 03 

NVCRO * 4 

KLKBEB CF LICICR FLASH TAKK EEFCRE 
FINISHER CCKCEKSATE FLASH TANK 2 

FIMSHER C 


RADIA TICK LCSS FpACTICK IK FIMShER 

= 0.0150 


STEAK TEKP. = 176.670 

LICUCP TEHP. » 

112.629 

TEHP. OIFF. • 64.041 

BPPFIN = 

7.274 

ENTHALPY HLFIKC * 0.45017797E 03 

ENTHALPY VFINC 

m G .2691445 8E C4 

PRCCLCT * 0.41836156E 05 

VAPOR FLOW = 

C.55297762E €4 

PASS FRACTICK = 0.50298778E CO 

H T RATE « 

C.255C5486E C4 

H T CCEFF = 0-85176000E 00 

AREA « 

0.4675E182E ®2 

NFCCRC ARRAY =34 

FINISHER 

PRCCLCT 

VAPCR FLOW 

CCKCEKSATE FLASH TANK 1 

0 .410519876 04 

0. 4985403 8E €3 

CONCEKSATE FLASH TANK 2 

Q.4O1C0857E 04 

C.95112982E C2 

FINAL PRCCLCT FLCfc PATE « 

40467.45 KGS /HR 


TOTAL EVAPORATION IK THE PLAK7 * 

110595.55 KGS/HR 


STEAK RECLIREC IK BCCYU) » 

7277.04 KGS/HR 


STEAK RECLIREC U 8cCtt2) = 

10887.8? KGS/HR 



total steak peclibeC in bccies * iei64.9i kg$/hr 

STEAK RECLIREC IK FIMSHER EFFECT ■ 4601.74 KGS /HR 
STEAK ECCNCKY * 4.6578 KGS VAPCr/KG ST EAR 
NUK8EP GF ITEPATICK5 * 6 
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PLANT NO. 19 


NUMBER OF EFFECTS 3 
FLOW CRDER 123 
IFEEO ARRAY 412 
DESIGN = 1.00 

STEAM TEMP. = 117.90 

CONDENSATE TEMP. = 51.67 

AREA RATIO 1 = 1.0000 

LIQLOR FLASH TANK 0 
INTEGRAL HEATER C 
1 BLEED 0 

TOTAL FEED FtCW RATE = 

MASS FRACTION FEEC = 0.100 
NUMBER OF FEEC STREAMS t 
FEED STREAM 1 

MULTIPLE FEED STREAM TC BODY 
MULTIPLE FEEC STREAM TC BODY 
MULTI FLE FEEC STREAM TC BCCY 


22680.00 


NUMBER OF BOCIES 


FCHEAT * 1.00 

FEEC TEMP. = 37.79 

RADIATION LOSS FRACTION* 0.000 

CCNDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 


BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BOOY 2 
BODY 3 

8 0DY 1 
ODY 2 
BODY 3 


H T CCEFF 
0.34050Q00E 01 
0.14190Q00E 01 
0.710000006 00 
VAPCR FLCH 
0.55362669E 04 
0.59610845E 04 
0.66466476E 04 
TEF P C 

0.1 1790000E 03 
Q.10705767E 03 
0.90065113E 02 
TEMP DIFF 
0.1 0842 32 BE 02 
0.16992559E 02 
0.38395113E 02 
ENTHALPY LIN 
0.1582I917E 03 
0 *44 822 906 E 03 
0.37708462 E 03 


MASS FRACTION PRODUCT 
IFSORD ARRAY 1 
22680.00 

oloo 

0.00 


0.500 


AREA 

0.14272332E 03 
0 • 1427210QE 03 
0.14271612E 03 
PRODUCT 

0.1 7143808E 05 
0 . 11182564E 05 
Q.45360007E 04 
TEMP TIN 
0.37790000E 02 
Q.10705767E 03 
0.90065113E 02 
BPRISE 

0 . 

0 . 

0 . 

ENTHALPY LOUT 
0 .448229066 03 
0 .377084626 03 
0.21633196E 03 


HT RATE 
0.52690774E 04 
0.34413517E 04 
0.389C5169E 04 
MASS FRACTION 
0.13229266E 00 
0 .20281573E OO 
0 . 5000000 OE CO 
TEMP TO IT 
.107057676 
.9006511 3E 02 
0.5167QG0 IE 02 
ENTHALPY V 
0- 26864 199E 
0 .2659993 5E 
0-2593992 2E 04 
ENTHALPY C 
0.49457885E 03 
‘ 44865453E 03 
3769960 2E 03 


8 


03 


FINAL PRCDLC1 FLCW RATE * 

TOTAL EVAPCRATICN IN THE PLANT * 
TOTAL STEAM REQUIRED IN BODIES * 


4536.00 K 


STEAM ECONOMY 
NUMBER OF ITERATIONS » 


m- 4 * K 


/HR 

. /HR 

9 KGS /HR 


2.1120 KGS VAPOR/KG STEAM 



PLANT NO. 20 


z& 


NUMBER OF EFFECTS 3 
FLOW CRDER 321 
IFEED ARRAY 234 
DESIGN = 1.00 

STEAM TEMP. = 117.90 


51.67 
,0000 
0 


CONDENSATE TEMP. = 

AREA PATIO 1=1 
LIQIOR FLASH TANK 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLOW RATE = 

MASS FRACTION FEED = 0 
NUMBER OF FEED STREAMS 
FEED STREAM 1 
MULTI FLE FEED STREAM TC BCDY 
MULTIPLE FEED STREAM TC 
MULTIPLE FEEC STREAM TC 


,100 

1 


22680.00 


1 

CDY 2 
CDY 3 


ODY 1 
ODY 2 
BODY 3 


BODY 1 
BODY 2 
BOOY 3 

BODY 1 
BODY 2 
BODY 3 

BODY l 
BODY 2 
BODY 3 

BOOY 1 
BODY 2 
BODY 3 


H T CC 


0.22700ofjf)fc 01 
0.14190000E 01 
0.994Q00Q0E 00 
VAPOR FLOW 
0.69211445E 04 
0.58381992E 04 
0.53846554E 04 
TEMP C 

0.11790000E 03 
0.10296460E 03 
0.80615620E 02 
TEMP DIFF 
0.149354GGE 02 
0.22348978E 02 
0.28945622E 02 
ENThALPY LIN 
0.33752148E 03 
0.21633195E 03 
0.15821917E 03 


NUMBER OF BODIES 


FCHEAT = 1.00 

FEEC TEMP. = 37.79 

RADIATION LOSS FRACTION 5 C.000 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT C 
KAL8PR 0 

MASS FRACTION PROCUCT = 0.5CC 
IFSORD ARRAY 3 
22680.00 
0.00 
0.00 
0.00 


AREA 

0.13632149E 03 
0.13632952E 03 
0.13632927E 03 
PRODUCT 

0.45360C04E 04 
0.11457031E 05 
0.17295218E 05 
TEMP TIN 
0.80615620E 02 
0 • 51669998E 02 
0.37790000E 02 
BPRISE 

0. 

0 . 

0 . 

ENTHALPY LOUT 
.43109218E 03 

.337521 

0.21633 


H T RATE 
0.46217564E 04 
0.43234454E 04 
0 .3922458 7E 04 
MASS FRACTION 
0.5C0C0C0CE 00 
0.19795704E 00 
0.1311345 IE 00 
TEMP TOLT 
0 .1029646 OE 03 
0. 8061562 CE 02 
0.51669998E 02 
ENTHALPY V 
0.26 801 75 7E 04 
0.26444657E 04 
0. 2593992 2E 04 
ENTHALPY C 
0.49457885E 03 
0.4313562 BE 
0.33728576E 


FINAL PRCDLCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT 
TOTAL STEAM REQUIRED IN BODIES 


STEAM ECCNCMY 
NUMBER OF ITERATIONS = 4 


4536.00 KGS/HR 
18144.00 KGS /HR 
7535.65 KGS/HR 


2.4078 KGS VAPCR/KG STEAM 



PLANT NO. 21 


2 . 0 * 


NUMBER OF EFFECTS 6 
FLCN CRDER 6 5 A 3 2 1 

IFEED ARRAY 234977 
DESIGN = 1.00 

STEAM TEMP. = 137.90 

CONDENSATE TEMP. = 51.67 

AREA RATIO 1 = 1.0000 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
IBLEED 0 


TOTAL 

FEED FLCW RATE = 

65200 

MASS 

FRACTION 

FEEC = 0.152 


NUMBER OF 

: FEED 

STREAMS 2 


FEED 

STREAM l 



FEED 

STREAM 2 



MULTIPLE 

FEEC 

STREAM TO BODY 

1 

MULTI FLE 

FEED 

STREAM TO BODY 

2 

MULTIPLE 

FEEC 

STREAM TC BODY 

3 

MULTIPLE 

FEEC 

STREAM TC BODY 

4 

MULTIPLE 

FEED 

STREAM TC BODY 

5 

MULTI FLE 

FEEC 

STREAM TC BODY 

6 




H T COEFF 


BODY 

1 


0.14880000E 

01 

BODY 

2 


0.16740000E 

01 

BODY 

3 


0-14310000E 

01 

BODY 

4 


0.14250Q00E 

01 

BOOY 

5 


0.12550000E 

01 

BODY 

6 


0.12550000E 

01 




VAPCR FLOW 

BODY 

1 


0.77491953E 

04 

BODY 

2 


0.63853203E 

04 

BODY 

3 


0.51326892E 

04 

BODY 

4 


0.52991697E 

04 

BODY 

5 


0.62523956E 

04 

BODY 

6 


0.80760998E 

04 




TEMP C 


BODY 

1 


0.1 3790000 E 

03 

body 

2 


0.12012932E 

03 

BODY 

3 


0. 10630 296E 

03 

BOOY 

4 


0.92932446E 

02 

BODY 

5 


0.78859165E 

02 

BODY 

6 


0.66197228E 

02 




TEMP 0 IFF 


BODY 

1 


0.12220683E 

02 

BOOY 

2 


0.93763552E 

01 

BOOY 

3 


0.948051 31 E 

01 

BODY 

4 


0.10743280E 

02 

> BODY 

5 


0.98819359E 

Oi 

BODY 

6 


0.11747233E 

02 


NUMBER OF BODIES 6 


FCHEAT = 1.00 

FEED TEMp . = 76.60 

RADIATION LOSS FRACTION* 0.030 

Condensate flash tank o 

FINISHER EFFECT C 
KALBPR 0 

MASS FRACTION PRODUCT * 0.405 


IFSORD ARRAY 

6 5 


32600. CO 



32600. CO 



0.00 



0.00 



O.CO 



0.00 



0.00 



0.00 



AREA 

H T RATE 


0.30274243E 03 

0.5505182 IE 

04 

0.30273947E 03 

0.47518043E 

04 

0.30273661E 03 

0 .4107110 7E 

04 

0.30273848E 03 

0.4634675 9E 

04 

0.30273881E 03 

0.375451516 

04 

0.30274066E 03 

0.446 32 38 3E 

04 

PRCOUCT 

MASS FRACTION 

0-26304883E 05 

0.37675135E 

00 

0.34054081E 05 

0. 2910194 6E 

00 

0.40439462E 05 

0.24506755E 

00 

0.45572409E 05 

0.217*64916 

CO 

0 .2634762 IE 05 

0.1880701 IE 

00 

0.24523977E 05 

0.20205532E 

00 

TEMP TIN 

TEMP TOUT 


0.11075296E q 3 

0. 1256793 2E 

03 

0 .968224476 02 

0.11075296E 

03 

0.82189166E 02 

0. 9682244 7E 

02 

0.62184685E 02 

0.82189166E 

02 

0.766C0000E 02 

0.68977229E 

02 

0.76600000E 02 

0.54449995E 

02 

BPRISE 

ENTHALPY V 


0.555C0000E 01 

0.2711562 3E 

04 

0.44500000E 01 

0. 2689932 6E 

04 

0.38900000E 01 

0.266 8649 OE 

04 

0.33300000E 01 

0 .2645000 4E 

04 

0 .278000006 01 

0.2622660 5E 

04 

0.27800000E 01 

0.2596902 0€ 

04 



BODY 

1 

ENTHALPY LIN 
0.44871300E 03 

Enthalpy lout 
0.53551806E 03 

ENTHALPY C 
0.579E2647E 

2 . 03 

03 

BODY 

2 

9.37958206E 

03 

0*4487l3C0E 

03 

0.50404321E 

C3 

BODY 

3 

0-31294904E 

03 

0.379582066 

03 

0.44546355E 

03 

BODY 

4 

0.22789366E 

03 

0 • 3 1294904E 

03 

0.3890661 3E 

03 

BODY 

5 

0.29724205E 

03 

0.25840737E 

03 

0. 3299148 3E 

03 

BODY 

6 

0.29724205E 

03 

0.I9511091E 

03 

0 .276858016 

03 

NLORD 

LIQLCF 

ARRAY = 

1 FLASH 

4 

TANK 1 


PRODUCT 

0.24470124E 

05 

VAPOR FLOfc 
0.18350058E 

C4 

LIQLOF 

! FLASH 

TANK 1 


MASS FRACTION 
0.40500000E 00 

BPRLFT 

0.61QCCC00E 

01 


FINAL 

PRODUCT FLOW RATE 

3 

24470.12 

KGS/HR 

TOTAL 

EVAPORATION IN 

THE 

PLANT = 

40729.88 

KGS/HR 

TOTAL 

STEAM RECUI RED 

IK 

BODIES = 

9501.29 

KGS /HR 

STEAM 

ECONOMY = 


4.2868 

KGS VAPOR/KG STEAM 

NUMBER 

OF ITERATIONS 

ss 

6 





PLANT NO. 22 


2)6 


NUMBER of 

EFFECTS 6 


NUMBER OF BODIES 6 


FLOW 

ORDE 

R 6 5 4 3 2 

1 




IFFED 

ARRAY 2 3497 

7 




DESIGN » 

1 .on 


F CHE AT = 1 . »0 



STEAM 

TEMP. = I3B.0) 


FFED TEMP. = 

BO *uu 


CONDENSATE TEf'»». = 54.69 


RADIATION loss 

FR ACT 100= •!. r "» , < 

AREA 

RATIO I a ”.8 'DO 





NAA 


I = 3 





LIQUOR FLASH TANK 1 


CONDENSATE FLA 

SH TANK 2 


INTFG 

RAL 

MEAT F 0 o 


FINISHER EFF-Cr 


IBLEE 

D 0 



KALBPR 1 

* 


TOTAL 

FEED FL^w RATr « 

86000. 

DO 



MASS 

FRACTION FEED = 0.150 


MASS FRACTION 

PRODUCT = D."-2 


NUMBS 

R UF 

Ff F D STRfABS 2 


IFSORD ARRAY 

6 5 


FEED 

STREAM l 


344J3.0J 



FEED 

STREAM k 


51 600.00 



MULTI PLE 

FEED STREAM TO BODY 

1 

0.0 i 



MULTI PLF 

FEED STREAM TO BODY 

2 

O.Oo 



MULTI PLF 

FEED STREAM TO BODY 

3 

0.00 



MULTI PLE 

FEED STkEAM TO BODY 

4 

O.OvJ 



MULTI PLE 

FEED STREAM TO 30DY 

5 

0. 0 ) 



MULTI PLE 

FEED STREAM TO BODY 

6 

O.OU 





H T COEFF 


ARE A 

H T RATE 


BODY 

1 

O.OOoOOOOOF 

00 

D.52991842H 03 

9.74382256- 

04 

BODY 

? 

D. 12 300 000 E 

01 

0 . 52989379E 03 

0 .6736813 2 C 

04 

BODY 

3 

0 . 1 36O0O00E 

01 

0.529887J2E 03 

0.69912489E 

04 

BODY 

4 

0.1355D000E 

01 

0.66237097E 03 

0.65830421? 

04 

BODY 

5 

o.i250ouuoe 

R 1 

0 .662369596 03 

C.58557392E 

04 

BODY 

6 

0. 90000000 E 

no 

0.66237124E 03 

0.68943298F 

04 



VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 

0.10520519E 

05 

3.25910036E 05 

0. 4978765 8F 

OJ 

BODY 

2 

0.931 83685E 

94 

0.36430450E 05 

0. 3540993 9E 

00 

BODY 

3 

0. 08087087 E 

04 

0.45748892E 05 

0. 2819740 5E 

00 

bODy 

4 

Q .85297 141 E 

04 

0 . 5555762 1 E 0* 

0 .2321913 7F 

00 

BODY 

5 

0.99T73095F 

04 

0.41622653E 05 

0.18 595643E- 

09 

BODY 

6 

u. 11*353346 

05 

3 . 22464720E 05 

0. 2296934 9E 

00 



TEMP C 


TEMP TIN 

TEMP TOUT 


BODY 

1 

D . 1 3800000E 

03 

0 • 105049296 03 

0.12240 38 3F 

03 

BODY 

2 

0.1 1S22010E 

03 

0 .906881195 02 

0. 1050492 9t 

03 

BODY 

3 

0.10D38948E 

03 

3.79945032E 02 

0. 9068811 9E 

02 

BODY 

4 

0 . 37279794E 

02 

3.66476633E 02 

0.79945032E 

02 

BODY 

5 

0.77396145E 

02 

0.80000000E 02 

0.703236726 

02 

BODY 

6 

U-68570400E 

02 

0 . 80000000E 02 

0.570058386 

02 



TEMP OIFF 


bprise 

ENTHALPY V 


BODY 

1 

0.1559616SE 

02 

3.71837343E 01 

0. 2706128 3E 

04 

BODY 

2 

0.10170813E 

02 

0 .465980762 01 

0.2681083 7E 

04 

BODY 

3 

0 .97013588E 

01 

0.34083234E 01 

0 .265904866 

0* 

BODY 

4 

0.73347623 E 

01 

0.254888576 01 

0*2641711 OE 

04 

BODY 

5 

0.70724735E 

01 

0 . 17532715E 01 

0. 2625723 7E 

04 

BODY 

6 

0.11564562E 

02 

0.25058434E 01 

0. 2601679 5E 

04 





ENTHALPY L 

IN 


ENTHALPY LOUT 

ENTHALPY C 

BODY 

1 

0 .41 322596E 

03 

D 

. 51 569771F 

03 

0,58 3 2 548 FT 03 

BODY 

2 

0 .34507 727 E 

03 

3 

.413225965 

37 

0,4832 1 71' 7 > i 1 

BODY 


s< .30 .'5 51 06 2 

0 3 

3 

.34572727.. 

3 7 

0.420487^4- 9> 

BODY 

4 

o .74235638 z 

0 3 

3 

• 30 >551060 

J 3 

0.36528 17 l • .03 

BODY 

*» 

■j . 3 1 2 5 8 5 8 1 F 

0 3 

3 

. 2 6457797F 

0 3 

3.3237775 3F 37 

BODY 

h 

U.31758581E 

07 

3 

.20 11H479E 

3 3 

0.786 7978 4 r >7 


NLORD ARRAY = 3 

LIQUOR FLASH TANK l 
LIQUOR FLASH TANK 1 


oroduct 

3.24hG76o 3F J5 
MAS? FRACTID't 
3.52 ‘-jO joOF )3 


VAPGR FLOW 
9 . 11)73 33 4 . 
RPRLFT 

• 1 . 75 762 71 3~ Q 


NCORD ARRAY = 23 

CONDENSATE FLASH TANK 1 

condensate flash tank z 


PRODUCT 

9.124495621- 95 
3.12q40985£ 05 


VAPOR FLOW 
0.38971 13 9t 03 
0.408 5772 3r f-3 


FINAL PRODUCT FLOW RATF = 

TOTAL EVAPORATION IN THE PLANT = 
TOTAL STEAM REQUIRED IN BODIES = 
STFAM ECONOMY = 4.766U 

NUMBER OF ITERATIONS = 6 


24807. 69 KGS/HR 
61192.31 KGS/HR 
1,7839.27 KGS/HR 
KGS VAPDR/KG STEAM 



PLANT NO. 23 


21 2 . 


NUMBER OF EFFECTS 6 

FLOW CRDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN * 1.00 

STEAM TEMP. = 138.00 

CONDENSATE TEMP. * 54.50 

AREA RATIO OF BODY(l) TO B0DYI2J = 

AREA RATIO 1 = 0.8000 

AREA RATIO 2 * 0.5000 

NAA 1=4 

NAA 2=2 

LIQUOR FLASH TANK 1 

INTEGRAL HEATER 0 

IBLEEC 0 

TOTAL FEED FLCW RATE * 86000 

MASS FRACTION FEEC = 0.150 
NUMBER OF FEEC STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEEC STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEEC STREAM TO BOOY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TC BODY 6 
MULTIPLE FEED STREAM TO BODY 7 


NUMBER OF BODIES 7 


FCHEAT * 1.00 

FEED TEMP. = 80.00 

RADIATION LOSS FRACTION* 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT * 0.520 
1FS0RD ARRAY 7 6 

34400.00 

51600.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 




H T COEFF 


AREA 


H T RATE 


BODY 

1 

0. 79500000 E 

00 

0.26150633E 

03 

0.3107804 8e 

04 

BODY 

2 

0.1O2OO00OE 

01 

D.26150130E 

03 

0.43594 90 8E 

04 

BODY 

3 

0.1 2 500000 E 

01 

0.52302522E 

03 

0.676436486 

04 

BODY 

4 

0.13600000E 

01 

0.52303782E 

03 

0. 7003046 2E 

04 

BODY 

5 

0.13550000E 

01 

0.65377349E 

03 

0-658990956 

04 

BOOY 

6 

0.12500000E 

01 

0.65377235E 

03 

0. 5854670 5E 

04 

BODY 

7 

0. 90000000 E 

00 

0.65377708E 

03 

0.688863456 

04 



VAPCR- FLOW 

PRODUCT 


MASS FRACTION 

BODY 

1 

0.49082189E 

04 

0.25928583E 

05 

0.497520456 

00 

BODY 

2 

0.55820712E 

04 

0.3Q836S97E q5 

0 .418334096 

00 

BODY 

3 

0.93491 890E 

04 

3.36418464E 

05 

0.354215936 

00 

BODY 

4 

0.98171926E 

04 

0.45767419E 

05 

0.281859006 

00 

BODY 

5 

0.85239602E 

04 

0.55584704E 

05 

0.232078236 

00 

BODY 

6 

0.99637328E 

04 

0.41636067E 

05 

0.185896526 

00 

BODY 

7 

0.1 1927186E 

05 

0.22472810E 

05 

0.229610806 

00 



TEMP C 


TEMP TIN 


TEND TOUT 


body 

l 

0. 1 3800000 E 

03 

0 .12165587E 

03 

0.123051276 

03 

BODY 

2 

O.138OO0OOE 03 

0-10552 732E 

03 

0.121655876 

03 

BODY 

3 

0*11 5873 84E 

03 

0*910204986 

02 

0.105527326 

03 

BODY 

4- 

0. 10086548 E 

03 

0 .801751766 

02 

0.910204986 

02 

BODY 

5 

0. 876141 48E 

02 

0*665737636 

02 

0.801751766 

02 

BODY 

6 

0 *776282408 

02 

0.800000006 

02 

0.704640696 

02 

BODY 

7 

0*687118276 

02 

0.800000006 

02 

0.570044146 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0.14948733E 

02 

0 .71774253E 

01 

0.2737872 5E 

04 

BODY 

2 

0.16344I27E 

02 

0.57820317E 

01 

0.2705621 OE 

04 

BODY 

3 

0.10346522E 

02 

0 .466 1 8366E 

01 

0.2681821 8E 

04 

BODY 

4 

0.98449834E 

01 

0 .34063490E 

01 

0.2659591 2E 

04 

BODY 

5 

0.74389707E 

01 

3.25469361E 

01 

0.2642101 9E 

04 

BODY 

6 

0.71641702E 

01 

0 • 17522419E 

01 

0. 2625968 5E 

04 

BODY 

7 

0.U707413E 

02 

0.25044188E 

01 

0.26016780E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

enthalpy c 


BODY 

1 

0.51034U2E 

03 

0 • 52016742E 

03 

0.58025488E 

03 

BODY 

2 

0.41588754E 

03 

0.51034112E 

03 

0. 5802548 8E 

03 

BODY 

3 

0.34668394E 

03 

0.41588754E 

03 

0.48598392E 

03 

body 

4 

0 .30X62331 E 

03 

0.34668394E 

03 

0.42249163E 

03 

BODY 

5 

0.24276102E 

03 

0.30 162331E 

03 

0. 3666865 5E 

03 

BODY 

6 

0 -31258581E 

03 

0.26519787E 

03 

0.32475102E 

03 

BODY 

7 

0.31258581 E 

03 

0.201 19 160E 

03 

0. 2873850 2E 

03 

NLORO 

ARRAY « 

4 










PRODUCT 


VAPOR FLOW 

liquor flash tank I 


0.24807887E 

05 

0. 1120755 7E 

04 




• 

MASS FRACTION 

BPRLFT 


LIQUOR FLASH TANK 1 


0.52000000E 

00 

0. 7576271 8E 

01 

NCORD 

ARRAY * 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0.12480045E 

05 

0. 4094273 3E 

03 

CONDENSATE flash TANK 2 


0.1 2099207E 

05 

0.38083774E 

03 

FINAL 

PRODUCT I 

FLOW RATE « 


24807.69 KGS /HR 



TOTAL 

EVAPORATION IN THE PLANT * 

61192.31 KGS/HR 



STEAM 

REQUIRED 

IN BODYUJ * 


5364.39 KGS/HR 



steam 

REQUIRED 

IN BODY 121 » 


7525-08 KGS/HR 



TOTAL 

STEAM REQUIRED IN BODIES * 

12889.47 KGS/HR 



STEAM 

ECONOMY 

S3 

4.7475 

KGS VAPOR/KG 

STEAM 



NUMBEfc OF ITERATIONS * 6 








PLANT NQ. 24 




NUMBER OF EFFECTS 6 

FLOW CRDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 1.00 

STEAM TEMP. = 144.50 

CONDENSATE TEMP, = 46.10 

AREA RATIC CF BCDY(l) TC BCCY(2> = 

AREA RATIO 1 = 0.7890 

AREA RATIO 2 = 0.7540 

NAA 1 = 3 

NA A 2=2 

LI CHOP FLASH TANK 1 

INTEGRAL HEATER 0 

IBLEED 0 


TOTAL 

FEED FLCW RATE = 

162500 

MASS 

FRACTION 

FEEC = 0.165 


NUMBER OF 

FEEC 

STREAMS 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



MULTI PLE 

FEEC 

STREAM TO BODY 

1 

MULTI PLE 

FEED 

STREAM TO BODY 

2 

MULTI PLE 

FEED 

STREAM TO BODY 

3 

MULTIPLE 

FEED 

STREAM TC BODY 

4 

MULTIPLE 

FEEO 

STREAM TO BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 

MULTIPLE 

FEED 

STREAM TO BOOY 

7 




H T COEFF 


BODY 

1 


0.1 2150000E 

01 

BODY 

2 


0 •! 4090000E 

01 

BODY 

3 


0.14590000E 

01 

BODY 

4 


0 .1 6650000E 

01 

BODY 

5 


0.14760000E 

01 

BOO Y 

6 


0.11980000E 

01 

BODY 

7 


0.10550000E 

01 




VAPOR FLOW 

BODY 

1 


0.49695205E 

04 

BODY 

2 


0.15389491E 

05 

BODY 

3 


0.17911648E 

05 

body 

4 


0.18276163E 

05 

BODY 

5 


0.1435919TE 

05 

BOOY 

6 


0.17136456E 

05 

BODY 

7 


0.223449796 

05 




TEMP C 


BODY 

i 


0.144500006 

03 

BODY 

2 


0.14450000E 

03 

BODY 

3 


0.12062273E 

03 

BODY 

4 


0.10183607E 

03 

BOOY 

5 


0 .88262027E 

02 

BODY 

6 


0 *752959436 

02 

BODY 

7 


0.627796146 

02 


NUMBER OF BODIES 7 


FCHEAT * 1.00 

FEED TEMP. = 75.00 

RADIATION LOSS FRACTION* C.035 

0.323 


CONDENSATE FLASH TANK 1 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT * 0.545 
IFSORD ARRAY 7 6 

81250.00 
81250.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


AREA 


H T RATE 


0 .15751 569E 

03 

0.31383201E 

04 

0.48773459E 

03 

0.11814178E 

05 

3.64682212E 

03 

0.13070690E 

05 

0.81982129E 

03 

0.135294556 

05 

0.81982046E 

03 

0.12301490E 

05 

0.81981967E 

03 

0.101799736 

05 

0.81981910E 

03 

0.122903606 

05 

PRODUCT 


MASS FRACTION 

0.52U1037E 

05 

0.514526316 

00 

0.570814206 

05 

0.469723776 

00 

0.724717726 

05 

0.369971636 

00 

0 *903g336iE 

05 

0.296653056 

00 

0 .108659466 

06 

0.2467571 6E 

00 

0.64U3570E 

05 

0.209101596 

00 

0.589050496 

05 

0.227590846 

00 

TEMP TIN 


TEMP TOUT 


0.127308696 

03 

0.128101766 

03 

0.106772456 

03 

0*127308696 

03 

0.91924401E 

02 

0*106772456 

03 

0- 7809596 7E 

02 

0.91924401b 

02 

0.574109976 

02 

0,780959676 

02 

0.75CC00006 

02 

0*649308916 

02 

0.75000000E 

02 

0*485696126 

02 



2 1ST 


BODY 1 
BOOY 2 
BDDY 3 
BODY 4 
BODY 5 
BODY 6 
BODY 7 

BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 
BODY 7 


TEMP DIFF 
0.16398236E 02 
0.17191310E 02 
0.13850273E 02 
0.991 16709E 01 
0.10166059E 02 
0 . 10365052 E 02 
0.14210001E 02 
ENTHALPY LIN 
0.54908407E 03 
0.421B2267E 03 
O. 349435 I 7 E 03 
0.28997326E 03 
0.20410I84E 03 
0.28825176E 03 
0.28825176E 03 


BPRISE 

0.74790359E 01 
0.66859619E 01 
3.49363798E 01 
0.36623745E 01 
0.28000231E 01 
0.21512774E 01 
0 .246961 71E 01 
ENTHALPY LOUT 
0.55634248E 03 
0.54908407E 03 
0.42182267E 03 
0.34943517E 03 
0.28997326E 03 
0.23769288E 03 
0.1 675406 IE 03 


NLORD ARRAY = 4 

LIQUOR FLASH TANK 1 
LIQLOR FLASH TANK 1 


PRODUCT 

0.49195759E 05 
MASS FRACTION 
0.54500000E 00 


NCORD ARRAY * 3 

CONDENSATE FLASH TANK 


PRODUCT 

0.25296757E 05 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT = 
STEAM RE GUI RE C IN BODYfl! = 

STEAM REQUIREC IN 80CYI21 = 

TOTAL STEAM REQUIRED IN BODIES * 
STEAM ECONOMY = 4.3277 

NUMBER OF ITERATIONS * 14 


49197.25 KGS /HR 
113302.75 KGS /HR 
5495.60 KGS/HR 
20685.18 KGS/HR 
26180.78 KGS/HR 
KGS VAPCR/KG STEAM 


ENTHALPY V 
0.27465160E 04 
0.27134608E C4 
0.2683606 8E 04 
0.26609123E 04 
0 .2638404 2E 04 
0 .2616003 5E 04 
0.2586566 5E 04 
ENTHALPY C 
0.6081546 8E 03 
0. 6081546 8E 03 
0.5061 390 8E 03 
0 .4265899 4E 03 
0-36941 10 3E 03 
0.31497068E 03 
0.2625571 6E 03 


VAPOR FLOW 
0.29152960E 04 
BPRLFT 

0.80213748E 01 


VAPOR FLOW 
0. 8840248 7E 03 



2.(4 


PLANT 

NUMBER OF EFFECTS 6 

FLOW CROER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 1.00 

STEAM TEMP. = 138.50 

CONDENSATE TEMP. * 54.50 

AREA RATIC CF BODY(l) TO BCDY(2I = 


AREA 

RATIO 1 

= 0. 5000 


NAA 


1 

• 2 


LIQUOR FLASH TANK 2 


INTEGRAL 

HEATER 5 


IBLEED 0 




TOTAL 

FEED FLCW RATE * 

226800 

MASS 

FRACTION 

FEEC » 0.150 


NUMBER OF 

FEEC 

STREAMS 2 


feed 

STREAM 1 



FEED 

STREAM 2 



MULTIPLE 

FEED 

STREAM TO BODY 

1 

MULTIPLE 

FEEO 

STREAM TO BODY 

2 

MULTI FLE 

FEED 

STREAM TO BODY 

3 

MULTIPLE 

FEED 

STREAM to body 

4 

MULTIPLE 

FEED 

STREAM TC BODY 

5 

MULTIPLE 

FEEO 

STREAM TC BODY 

6 

MULTIPLE 

FEED 

STREAM TC BCDY 

7 




H T COEFF 


BODY 

I 


0.11 300000 E 

01 

BODY 

2 


0.13600000E 

01 

BODY 

3 


0.14750000E 

01 

BODY 

4 


0.1355000QE 

01 

BODY 

5 


0.13500000E 

01 

BODY 

6 


0.14700000E 

01 

BODY 

7 


0.11400000E 

01 




VAPCR FLOW 

BODY 

1 


0.12208032E 

05 

BODY 

2 


0.14540780E 

05 

body 

3 


0.23450706E 

05 

BODY 

4 


0.227408796 

05 

BODY 

5 


0. 23947942 E 

05 

BODY 

6 


0.27438600E 

05 

BODY 

7 


0.34279921E 

05 




TEMP C 


BODY 

1 


0.13850000E 

03 

BODY 

2 


0.1 3850000 E 

03 

BODY 

3 


0.12066180E 

03 

BODY 

4 


0.10693610E 

03 

BODY 

5 


0.937144618 

02 

BODY 

6 


0.80692016E 

02 

BODY 

7 


0.698915596 

02 


NO. 25 


NUMBER OF BODIES 7 


FCHEAT » l.CO 

FEED TEMP. » 88.00 

RADIATION LOSS FRACTION* 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT * 0.540 
IFSORD ARRAY 7 6 

113400.00 
113400.00 
O.CO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


AREA 


H T RATE 


0.63814095E 

03 

0.76701 79 Of 

04 

0.63814747E 

03 

0.103903366 

05 

0 .127640436 

04 

0. 1692974 5E 

05 

0 .I2763238E 

04 

0. 1681054 7E 

05 

0.12762979E 

04 

0.177829596 

05 

0.12763619E 

04 

0.165902676 

05 

0.12763761E 

04 

0.1911809 86 

05 

PRODUCT 


MASS FRACTION 

0.68193512E 

05 

0.498874436 

00 

0 .80401 143E 

05 

, G.42312832E 

00 

0.94941521E 

05 

0.35832584E 

00 

0.11839297E 

06 

0.287348156 

00 

0 .141 13467E 

06 

0. 2410463 8E 

00 

0.85961 857E 

05 

0.197878466 

00 

0.79120489E 

05 

0.214988566 

00 

TEMP TIN 


TEMP TOUT 


0.12652792E 

03 

0.127863216 

03 

0.11912173E 

03 

0.126527926 

03 

0.10404848E 

03 

0.111669516 

03 

0.899451676 

02 

0.97215*596 

02 

0 .765370156 

02 

0.833935466 

02 

0.880000006 

02 

0.716497786 

02 

0.880000006 

02 

0.567525936 

02 



21 T' 




TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY X 


0.10636786E 

02 

0.72014127E 

01 

0.27385509E 

04 

BODY 2 


0.11972081E 

02 

0 .58661 1 8 1 E 

01 

0.27126589E 

04 

BODY 3 


0.89922865E 

01 

G.47334C89E 

01 

0.2691190 IE 

04 

BODY 4 


0.97203448E 

01 

0.35012977E 

01 

0.2669481 IE 

C4 

BODY 5 


0,10320915E 

02 

0.27015299E 

01 

0.2647421 3E 

04 

BODY 6 


0.88422378E 

01 

3.19582178E 

01 

0.2628231 2E 

04 

BODY 7 


0.13138965E 

02 

0.22525964E 

01 

Q.26014144E 

C4 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY l 


0.54229347E 

03 

0.55403134E 

03 

0. 5823972 4E 

03 

BODY 2 


0 .48071 675E 

03 

0.54229347E 

03 

0. 5823972 4E 

03 

BODY 3 


0 .40377X71 E 

03 

0.45064325E 

03 

0. 5063050 7E 

03 

BODY 4 


0. 34004491 E 

03 

0.37725659E 

03 

0. 4481404 9E 

03 

BODY 5 


0.28696834E 

03 

0.31527598E 

03 

0.39235984E 

03 

BODY 6 


0.34860639E 

03 

0.26939398E 

03 

0. 3376064 2E 

03 

BODY 7 


0.34860639E 

03 

0.20248368E 

03 

0.29232532E 

03 

IPRCCH * 

0 



SPECIFIED AREA 

RATIO » 0.080 


IIH ARRAY - 0 

0 111 

1 1 









H T COEFF 


AREA 


INTEGRAL 

HEATER 

1 IN BOCY 

3 

0.14750000E 

01 

0.10211234E 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0 .1 3550000E 

01 

0.1Q210590E 

03 

integral 

heater 

3 IN BODY 

5 

0 .135q0000E 

01 

0. 1021038 3E 

03 

INTEGRAL 

HEATER 

4 IN BCDY 

6 

Q.147COGOQE 

01 

O.1021O895E 

03 

INTEGRAL 

HEATER 

5 IN BCCY 

7 

0.11400000E 

01 

0.10211009E 

03 





TEMP TIHIN 

TEMP TIHOuT 

INTEGRAL 

heater 

1 IN BCCY 

3 

0.11166951E 

03 

Q.U912173E 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.97215759E 

02 

0. 1040484 8E 

03 

INTEGRAL 

HEATER 

3 IN BOCY 

5 

0.83393546E 

02 

0.89945 16 7E 

02 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.70Q99864E 

02 

0.7653701 5E 

02 

INTEGRAL 

HEATER 

5 IN BODY 

7 

0.56752593E 

02 

0. 6794764 5E 

02 





TEMP DIFF 


H T RATE 


INTEGRAL 

HEATER 

l IN BOCY 

3 

0.74522209E 

01 

0.7931177 IE 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.68327198E 

01 

0-872C0139E 

03 

INTEGRAL 

HEATER 

3 IN BCDY 

5 

0.65516205E 

01 

0.971042BCE 

03 

INTEGRAL 

HEATER 

4 IN BOCY 

6 

0.64371510E 

01 

0.1106762 IE 

04 

INTEGRAL 

HEATER 

5 IN BODY 

7 

0 • 11 195052E 

02 

0.8778431 IE 

03 


NLORD ARRAY 


4 


5 


LIQUOR FLASH TANK 1 
LIQUOR FLASH TANK 2 

LIQUCR FLASH TANK l 
LIQUOR FLASH TANK 2 


PRODUCT 

0.65380272E OS 
Q.6300G187E 05 
MASS FRACTION 
0.52034044E 00 
0.54000000E 00 


NCORD ARRAY = 3 S 

CONDENSATE FLASH TANK l 
CONDENSATE FLASH TANK 2 


PRODUCT 

0 .30464841E 05 
0.28793184E 05 


FINAL PRODUCT FLCVi RATE - 
TOTAL EVAPORATION IN THE PLANT * 
STEAM REQUIRED IN BODYCl) * 

STEAM REQUIRED IN BO CYC 2) * 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM ECONOMY * 5.2506 

NUMBER OF ITERATIONS * 7 


63000.00 KGS/HR 
163800.00 KGS/HR 
13248.90 KGS/HR 
17947.31 KGS/HR 
31196.21 KGS/HR 
KGS VAPOR/KG STEAM 


VAPOR FLOW 
0.28131849E 04 
0.23799481E 04 
BPRLFT 

0.75823220E 01 
0 .7932221 IE 01 


VAPOR FLOW 
0.7313643 5E 03 
0.16716575E 04 



PLANT NO. 26 


219 


NUMBER OF EFFFCTS 6 
FLOW ORDER 7 6 5 4 3 2 1 

IFEFD ARRAY 2 3 4 5 10 8 8 

DESIGN = 1.00 

STEAM TEMP. = 138.50 

CONDENSATE TEMP. = 54.50 

AREA RATIO CF BOCY(l) TC B0DY(21 
AREA RATIO 1 = 0.5000 

NA A 1=2 

LIQUOR FLASH TANK 2 
INTEGRAL HEATER 5 
IRLEED 0 
TOTAL FEED FLCW RATE * 226800 

MASS FRACTION FEED = 0.150 
NUMBER OF FEEC STREAMS 2 
FEED STREAM 1 
FFED STREAM 2 

MULTIPLE FEEC STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEEC STREAM TO BODY 4 
MULTIPLE FEED STREAM TO 80DY 5 


NUMBER OF 80DIES 7 


FCHEAT * 1.00 

FEEC TEMP. = 88.00 

RADIATION LOSS FRACTION® 0.030 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT * 0.540 
IFSORO ARRAY 7 6 

113400.00 
113400.00 
0.00 
0.00 
0.00 
0.00 
0.00 


MULTIPLE FEED STREAM TO BODY 


0.00 


MULTIPLE FEEC STREAM TO BODY 


0.00 




H T COEFF 


AREA 


H T RATE 


BODY 

1 

O.iUOOOOOE 

01 

3.637956596 

03 

0.7630892 56 

04 

BODY 

2 

0.13600000E 

01 

3.63791394E 

03 

0. 1033709 2E 

05 

BODY 

3 

0.147500006 

01 

0.12759579E 

04 

0.16809504E 

05 

BODY 

4 

0.135500006 

01 

3.12759894E 

04 

0.16832503E 

05 

BODY 

5 

0.13500000E 

01 

3.12760407E 

04 

0.179256196 

05 

BODY 

6 

0.14700000E 

01 

0.12760395E 

04 

0.16809769E 

05 

BODY 

7 

0.11 400000 E 

01 

3.12760104E 

04 

0.189596726 

05 



VAPOR FLOW 

PRODUCT 


MASS FRACTION 

BODY 

1 

0.12146444E 

05 

0.68190080E 

05 

0. 4988995 5E 

00 

BODY 

2 

0.14416171 E 

05 

0.803360906 

05 

0.423470956 

00 

BOOY 

3 

0.235048636 

05 

0.947518276 

05 

0.359043216 

00 

BOBY 

4 

0.22974516E 

05 

0.11825698E 

06 

0.287678586 

00 

BODY 

5 

0.242759836 

05 

0.141231966 

06 

0.240880326 

00 

BOOY 

6 

0.27163039E 

05 

0.86236793E 

05 

0.197247596 

00 

BODY 

7 

0.341287866 

05 

0.79271078E 

05 

0.214580156 

00 



TEMP C 


TEMP TIM 


TEMP TOUT 


BODY 

1 

0.138500006 

03 

0 .12658491E 03 

0.127914646 

05 

BODY 

2 

0.138500006 

03 

0.118926476 

03 

0*126534916 

03 

BOOY 

3 

0.12071278E 

03 

0.105088216 

03 

0*111781236 

03 

BODY 

4 

0.107035336 

03 

0.917115586 

02 

0.972997376 

02 

BODY 

5 

0 -93792721 E 

02 

0 .784853866 

02 

0.833869116 

02 

BODY 

6 

0.80688244E 

02 

0.880000006 

02 

0*717267526 

02 

BOOY 

7 

0.697793836 

02 

0.880C0000E 

02 

0.5674556 2E 

02 



2.Z0 




TEMP DIFF 


BPRISE 


ENTHALPY V 


body 1 


0.10585363E 

02 

0.72018577E 

01 

0.27385513F 

04 

ROPY 2 


O.H9I5092E 

02 

0.58721294E 

01 

0 .271 27384E 

04 

BODY 3 


0.89315435E 

01 

0.47459046E 

01 

0.269135356 

04 

BHDY 4 


0 .97355916E 

01 

3.35070156E 

01 

0.26696109F 

04 

BODY 5 


0.10405810E 

02 

0.269866656 

01 

0.26474120E 

04 

BODY 6 


0.89614911 E 

01 

0.194736956 

01 

0.26280254F 

04 

BHDY 7 


0*1 3033821 E 

02 

0.22455662E 

01 

0.26014070E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 1 


0.54268257E 

03 

0.55439952E 

03 

0.58239724E 

03 

BODY 2 


0.48010433E 

03 

0.54268257E 

03 

0.58239 72 4E 

03 

BODY 3 


0.407B8291E 

03 

0 .451259136 

03 

0. 5065216 3E 

03 

BODY 4 


0 #34674141 E 

03 

0.377653216 

03 

0. 4485600 6E 

03 

BODY 5 


0.29429469E 

03 

0.31526773E 

03 

0 .392689506 

03 

BODY 6 


0.34860639E 

03 

0.26895201E 

03 

0.33759059E 

03 

BODY 7 


0.34860639E 

03 

0.20251977E 

03 

0.291 85553E 

03 

IPRCCH = 

I 



SPECIFIED TEMP. 

DIFF. RATIO* 0.800 

IIH ARRAY * 0 

Oil! 

1 1 









H T COEFF 


AREA 


INTEGRAL 

HEATER 

1 IN BODY 

3 

0.14750000E 

01 

0. 9604811 9E 

02 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.13550000E 

01 

0.12545998E 

03 

INTEGRAL 

HEATER 

3 IN BOOY 

5 

D . 1 3500000E 

01 

0.14649306E 

03 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.14700000E 

01 

0.15636197E 

03 

INTEGRAL 

HEATER 

5 IN BODY 

7 

3.114CQ000E 

01 

0.91913991E 

02 





TEMP TIHIN 

TEMP TIHOUT 

INTEGRAL 

HEATER 

1 IN BODY 

3 

0.11 178123E 

03 

0*1189264 7E 

03 

integral 

heater 

2 IN BODY 

4 

3.97299737E 

02 

0.1050882 IE 

03 

INTEGRAL 

HEATER 

3 IN BOCY 

5 

0.83386911E 

02 

0.917U558E 

02 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.69673956E 

02 

0.78485386E 

02 

INTEGRAL 

HEATER 

5 IN BODY 

7 

Q.56745562E 

02 

0.6717261 8E 

02 





TEMP DIFF 


H T RATE 


INTEGRAL 

HEATER 

1 IN BODY 

3 

0.71452351E 

01 

0. 7592043 7E 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.77884731E 

01 

0. 9930203 OE 

03 

INTEGRAL 

HEATER 

3 IN BOOY 

5 

0.83246479E 

01 

0.1234747GE 

04 

INTEGRAL 

HEATER 

4 IN BODY 

6 

0.88114300E 

01 

0. 1518994 4E 

04 

INTEGRAL 

HEATER 

5 IN BODY 

7 

D -10427056E 

02 

0.8 1^4255 SE 

03 



22 .) 


NLORO ARRAY = 45 

LIQUOR FLASH TANK i 
LIQUOR FLASH TANK 2 

LIQUOR FLASH TANK 1 
LIQUOR FLASH TaNK 2 


PRODUCT 

D.65385617E 05 
3.6300086QE 05 
MASS FRACTION 
0 .5202979 IE 00 
D.54000000e 00 


NCORQ ARRAY =35 

CONDENSATE flash tank 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0.30312335E 05 
3.28650373E 05 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT * 
STEAM REQUIRED IN BOCYClJ = 

STEAM REQUIRED IN B0CYI21 = 

TOTAL STEAM REQUIREO IN BODIES = 
STEAM ECONOMY » 5.2776 

NUMBER OF ITERATIONS = 6 


63000.00 KGS/HR 
163800.00 KGS/HR 
13180.53 KGS/HR 
17856.03 KGS/HR 
31036.56 KGS/HR 
KGS VAPOR/KG STEAM 


VAPOR FLOW 
0 .2804782 4E 04 
0.23854 11 7E 04 
BPRLFT 

0.75815661E 01 
0 .7932221 IE 01 


VAPOR FLOW 
0.72422229E 03 
0.1661961 3E 04 



PLANT NO. 27 


2 . 2 . 7 - 


NUMBER OF EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN * 1.00 

STEAM TEMP. > 138.50 

CONDENSATE TEMP. * 54.50 

AREA RATIO CF BCDYUJ TC BCCYI2) = 

AREA RATIO 1 = 0.9000 

AREA RATIO 2 = 0.5000 

NAA 1=3 

NAA 2 a 2 

LIQUOR FLASH TANK 2 

INTEGRAL HEATER 5 

IBLEED 0 

TOTAL FEED FLOW RAyE = 226800 

MASS FRACTION FEEC = 0.150 
NUMBER OF FEED STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TO BOOY l 
MULTIPLE FEEC STREAM TO BOOY 2 
MULTIPLE FEED STREAM TC BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEEC STREAM TO BOOY 5 
MULTIPLE FEEC STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H T CCEFF 


BODY 

1 

0.11 300000E 

01 

BOOY 

2 

0.13600000E 

01 

BODY 

3 

0.14750000E 

01 

BODY 

4 

0*135500006 

01 

BODY 

5 

0.1 3 500000 E 

01 

BODY 

6 

0.14700000E 

01 

BODY 

7 

0.11400000E 

01 



VAPCR FLOW 

BODY 

1 

0.12121613E 

05 

BODY 

2 

0.14203984E 

05 

BODY 

3 

0.23292289E 

05 

BODY 

4 

0.23025501 E 

05 

BODY 

5 

0.24336957E 

05 

BODY 

6 

0.27328769E 

05 

BODY 

7 

0.34283016E 

05 



TEMP C 


BODY 

1 

0. 1 3850000 E 

03 

BODY 

2 

0.13850000E 

03 

BODY 

3 

0-11995O05E 

03 

BODY 

4 

0.10566281E 

03 

BODY 

5 

0.92749908E 

02 

BOOY 

6 

0. 800045ft E 

02 

BODY 

7 

0.69390U9E 02 


NUMBER OF BODjES 7 


FCHEAT ■ l.CO 

FEEC TEMP. = 88.00 

RAC I ATION LOSS FRACTION* 0.030 

1.000 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT * 0.540 
1FS0RD ARRAY 7 6 

113400.00 
113400.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


AREA 


H T RATE 


0.59451 790E 

03 

0.7625241 2E 

04 

0.59449648E 

03 

0. 1024967 8E 

05 

0.118909536 

04 

0.16709274E 

05 

0.13212463E 

04 

0. 1680659 4e 

05 

0 .132129496 

04 

0.179006506 

05 

0.13212956E 

04 

0. 1682148 5E 

05 

0.132126966 

04 

0.19034992E 

€5 

PROOUCT 


MASS FRACTION 

0.682077336 

05 

0.4987704 2E 

00 

0.80329024E 

05 

0.4235081 9E 

00 

0.94532686E 

05 

0.359875536 

00 

0.11782528E 

06 

0.288732666 

©0 

0.140851186 

06 

0.241531526 

CO 

0 .86071 1426 

05 

0.197627216 

00 

0.79116914E 

05 

0.214998276 

€0 

TEMP TIN 


TEMP TOUT 


0.12582284E 

03 

0.127149636 

03 

0 .118044686 

03 

0.125822846 

03 

0.10378528E 

03 

0 .1104232 16 

03 

0.907428246 

02 

0.962751636 

02 

0 .778682326 

02 

0.827144946 

02 

0 .880600006 

02 

0*713440166 

82 

0 .88QQOOOOE 

02 

0.567527586 

02 





TEMP CIFF 


BPRISE 


ENTHALPY V 


BODY 1 


0 

*1 1350375E 

02 

0.ylgg5699E 

01 

0 •2738548 9E 

04 

BODY 2 


0 

■ 12677162 E 

02 

0.58727828E 

01 

0. 2711641 9E 

04 

BODY 3 


0 

•95268404E 

01 

0.47604038E 

01 

0.26892 83 9E 

04 

BODY 4 


0 

.93876439E 

01 

0 •35252559E 

01 

0.26679774E 

04 

BODY 5 


0 

■10035413E 

02 

0.27098955E 

01 

0.26462777E 

04 

BODY 6 


0 

■86605809E 

01 

0.19538974E 

01 

0.26 2 73573E 

04 

BODY T 


0 

•12637361 E 

02 

0.2252?6 3 7E 

01 

0.2601A145E 

04 




ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 1 


0 

■53762608E 

03 

0.54894387E 

03 

0.58239724E 

03 

BODY 2 


0 

•47395517E 

03 

0.53762608E 

03 

0 .5823972 4E 

03 

BODY 3 


0 

■40135055E 

03 

0.44335458E 

03 

0 .50328186E 

03 

BODY 4 


0 

■34232575E 

03 

0 • 372308Q0E 

03 

0.442 75 746E 

03 

BODY 5 


0 

-29165354E 

03 

0.312C3901E 

03 

0.3882S742E 

03 

BODY 6 


0 

•34860639E 

03 

0 ■26721726E 

03 

0.33472127E 

03 

BODY 7 


0 

-34860639E 

03 

0 -20248281E 

03 

0.2902253 4E 

03 

IPRCCH « 

1 




specified temp. 

DIFF. RATIO* 0.800 

IIH ARRAY * 0 

0 

111 

1 l 










H T COEFF 


AREA 


INTEGRAL 

HEATER 

1 

IN BCDY 

3 

0.T4750G00E 

01 

0.95305277E 

02 

in t egral 

HEATER 

2 

IN BcCY 

4 

0.13550000E 

01 

0 *1245441 gE 

C3 

INTEGRAL 

HEATER 

3 

IN BCCY 

5 

0.13500000E 

01 

0. 1457773 SE 

C3 

integral 

HEATER 

4 

IN BCDY 

6 

0.147C0000E 

01 

0. 1558850 3E 

03 

INTEGRAL 

HEATER 

5 

IN BCDY 

7 

0.11400000E 

01 

0- 9170687 4E 

02 






TEMP TIHIN 

TEMP TIHOUT 

INTEGRAL 

HEATER 

1 

IN BCCY 

3 

0 ■11042321E 

03 

0.11 80446 8E 

03 

INTEGRAL 

HEATER 

2 

IN BCCY 

4 

0.9627S163E 

02 

0. 1037852 8E 

03 

INTEGRAL 

HEATER 

3 

IN BOCY 

5 

0.82714494E 

02 

0. 9074282 4€ 

02 

INTEGRAL 

HEATER 

4 

IN BCCY 

6 

0.69322772E 

02 

0.77868232E 

02 

INTEGRAL 

HEATER 

5 

IN BCCY 

7 

0.56752758E 

02 

0- 6686264 6E 

02 






TEMP DIFF 


H T RATE 


INTEGRAL 

heater 

1 

IN BCDY 

3 

0-76214723E 

01 

0.80354 31 4E 

03 

INTEGRAL 

HEATER 

2 

IN BCCY 

4 

0 •75101157E 

01 

0.9505406 8E 

03 

INTEGRAL 

HEATER 

3 

IN BCCY 

5 

0.80283308E 

01 

0 *11849 78 tE 

04 

integral 

HEATER 

4 

IN BODY 

6 

0.85454597E 

01 

0.1 468650 7E 

04 

INTEGRAL 

HEATER 

5 

IN BCCY 

7 

0.10109888E 

02 

0.7927101 3E 

03 



NLORD ARRAY =45 

liquor flash tank i 
LIQUOR FLASH TANK 2 

LIQUOR FLASH TANK 1 
LIQUOR FLASH TANK 2 


PRODUCT 

0.65301904E 05 
Q.630QQ737E 05 
NASS FRACTION 
0.52096490E 00 
0.540CQ0OQE 00 


NCCRD ARRAY =35 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0.30110078E 05 
0.28446874E 05 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BCCYtl) = 

STEAM REGUIRED IN B0CYC2) = 

TOTAL STEAM REGUIRED IN BODIES = 
STEAM ECONOMY = 5.3051 

NUMBER OF ITERATIONS = 6 


63000.00 KGS/HR 
163800.00 KGS/HR 
13170.97 KGS/HR 
17704.76 KGS/HR 
30875.73 KgS/HR 
KGS VAPOR/KG STEAM 


vapor flow 

0.2906130 3e 04 
0.23017357E 04 
BPRLFT 

0.75934204E 01 
0.7932221 IE 01 


vapor flow 

0.76565103E 03 
0. 1663203 9E 04 



FL ANT NO. 2 £ 


Z2jT 


NUMEEF CF EFFECTS 5 

FL C V> CpDER 5 6 4 2 13 

IFEEC ARRAY 241675 

DESIGN = l.CC 

STEAM TEMP. = 145.00 

CDNCENSATE TEMP. = 54.50 

AREA PAjIC CF BCCY{1) TC EC CY { 2 J = 


AREA 

PATIC 1 = C.5COO 


NAA 


1 = 2 


LKICR FLASH TANK 1 


INTEGRAL 

HEATER 2 


IBLEEC 0 



total 

FEED FLCN RATE = 

69COO 

MASS 

FRACTION FEEC = 0.150 


numpe 

P CF 

FEEC STREAMS 1 


FEEC 

STREAM 1 


MULTIPLE 

FEEC STREAM TC ECCy 

1 

MULTIPLE 

FEEC STREAM TC ECCY 

2 

multiple 

FEEC STREAM TC ECCY 

3 

MULTIPLE 

FEEC STREAM TC ECCY 

4 

MULTI FLE 

FEEC STREAM TC ECCY 

R 

Mi 

MULTI PLE 

FEEC STREAM TC ECCY 

6 



H T CCEFF 


BODY 

1 

O.T 19CGGCCE 

01 

BODY 

?. 

G.119C00C0E 

01 

BODY 

3 

0.10800000E 

01 

BODY 

4 

0.14750CQ0E 

01 

BODY 

5 

0.17000000E 

01 

BODY 

6 

0.108CCCCQE 

01 



VAPCR FLCW 

BODY 

1 

0.51980668E 

04 

BODY 

2 

0.39C93065E 

04 

BODY 

3 

0.10C13446E 

05 

BODY 

4 

0 .9 5494957E 

04 

BCD Y 

5 

0.91979363E 

04 

BODY 

6 

0.10490646E 

05 



TEMF C 


BOCY 

1 

O.1450CC0CE 

03 

BODY 

2 

0.14500000E 

02 

BODY 

3 

0.12478641E 

03 

BODY 

4 

0.10273513E 

03 

BCD Y 

5 

0.86542399E 

02 

BODY 

6 

0.73570705E 

02 



TEMF C IFF 


BODY 

l 

0.15713585E 

02 

BODY 

2 

0.16713585E 

02 

BOOY 

3 

0.15551287E 

02 

BODY 

4 

0.13192726E 

02 

Body 

5 

0.10971694E 

02 

body 

6 

0.17C70708E 

02 


NUMBER OF BOGIES 6 


FCFEAT = l.CC 

FEEC TEMP. = 71.20 

RADIATION LOSS FRaCTICN= C.040 

l.COC 


CCNCENSATE FLASH TANK 2 
FINISHER EFFECT C 
KALEPR 0 
CO 

MASS FRACTION PROCLCT = 0.5CC 
IFSCRC ARRAY 5 
25CCO.CO 
O.CO 
C.CO 

c.co 

C.CO 

O.CO 

34CCC.C0 


AREA 


H T RATE 


0.17324752E 

02 

0.32295842E 

C4 

0.17227271E 

03 

C.34462497E 

C4 

0 .346 C4112E 

C3 

C.58219726E 

C4 

0 .34658791E 

03 

C.67442481E 

C4 

0 .3466CC21E 

03 

C.64647453E 

C4 

0 .346592C3E 

G 2 

0.62899153E 

C4 

PRCCUCT 


MASS FRACTION 

0.306551G4E 

05 

0. 3376273 CE 

CO 

0 .358523836 

05 

C.28868374E 

CO 

0.2064I325E 

05 

C.5G14213CE 

CO 

0.3976C9C2E 

05 

0.26030597E 

CO 

0.25EC1482E 

Q 5 

0 .2034766 8 E 

CO 

0 .493 30488E 

05 

C.2C989449E 

CO 

TEMP TIN 


TEMP TOUT 


0.12828641E 

C3 

0.1292864 IE 

C3 

0.11773761E 

03 

0.1282864 IE 

C3 

0.12928641E 

03' 

C .1092251 3E 

C3 

0.83265232E 

02 

0.8954239 9E 

C2 

0.712CCCCCE 

02 

0.7557C706E 

02 

0 .755 707C6E 

02 

0.5649999 8 E 

02 

BPRISE 


ENTHALPY V 


0.45CC0CC0E 

01 

0. 2744023 3E 

04 

0.35CCCCC0E 

Gl 

0. 2716050 4E 

04 

0.65CCCCC0E 

01 

0.2 686626 7E 

04 

0.3CCCCCC0E 

01 

C.26574172E 

C4 

0 .200CCCCOE 

01 

0.26346166E 

€4 

Q.2O0COCCOE 

01 

0.260115006 

£4 



ENTHALPY UN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 1 0, 

.54S68259E 

93 

0 .55685 5 5 S E C3 

C.6103C53EE 

C3 

BCDY 2 0 

•44976224E 

3 3 

0.54868259E 03 

C.6103C53EF 

03 

BOC Y 3 0, 

.55685558E 

03 

0 .42849 624E 03 

C.5236423CE 

C3 

BODY 4 0 

.29806 862 E 

03 

0.342C5544E 03 

C.43038699E 

03 

BODY 5 0- 

•27396320E 

03 

0.28499382E 03 

C.36218067E 

C3 

BODY 6 0 

•28499382E 

03 

0.2022S58CE 02 

C.3C?73906E 

C3 

IPRCCF = 1 




SPECIFIED TEMP. CIFF. RATIO* C.8C0 

I I H ARRAY = C 0 

1 

0 1 

1 








H T COEFF 

AREA 


INTEGRAL HEATER 1 

IN 

RCCY 

3 

0.108CCCCCE 01 

0.27767368E 

02 

integral HEATER 2 

IN 

BCCY 

5 

0.1 7CCCCCCE Cl 

0 .21 19892 EE 

C2 

INTEGRAL HEATER 3 

IN 

ECCY 

6 

0.108CCCCCE 01 

0.60534689E 

C2 





TEMP TIFIN 

TEMP TIHCUT 

INTEGRAL HEATER l 

IN 

ECCY 

3 

0.89S423S9E C2 

Q.11773761E 

€3 

INTEGRAL HEATER 2 

IN 

BCCY 

5 

0.70156E64E 02 

0.83265232E 

C2 

INTEGRAL HEATER 3 

IN 

ECCY 

6 

0.56499998F 02 

0.70156564E 

C2 





TEMP CIFF 

H T RATE 


INTEGRAL HEATER 1 

I N 

BCCY 

3 

Q.28195211E 02 

0 .634 15453E 

03 

INTEGRAL HEATER 2 

IN 

ECCY 

5 

0.131C8668E 02 

C.3543C941E 

C3 

integral heater 3 

IN 

ECCY 

6 

0 .1 36 56 56 6E 02 

0. 6696237 £E 

C3 

NLCPD ARRAY = 4 











PRODUCT 

VAPOR FLO V 

LICLCP flash TANK 

1 



0.2C7CC146E 05 

— Q.568S6246E 

C2 





mass FRACTION 

BPRLFT 


LIOlCR FLASH TANK 

1 



0.5CCCOCGCE OC 

0.75CCCC0CE 

01 

NCCRC ARRAY = 3 

4 










PRCCUCT 

VAPCR FLCN 

CONCENSATE flash 

TANK 

1 


0.11 3E9269E 05 

0. 38702 523E 

C3 

CONDENSATE FLASH 

TANK 

2 


0. 10975 94CE 05 

C. 41332 845E 

C3 

FINAL PRCDLCT FLCfc RATE = 


207CC«CC KGS/HR 



TOTAL EVAPORATION 

IN 

THE PLANT = 

4830C.C0 kGS/HR 



STEAM RECUIREC IN 

ECCyU) = 


5706.57 KGS/HR 



STEAM RECUPEE IN 

ECCYI2) = 


6069.73 KGS/HR 



TOTAL STEAM FECOIFEC 

IN 6CCIES * 

11776.29 KGS/HR 



STEAM ECCNCMY = 



4.1015 

KGS VAPCR/KG STEAM 



NUMBER CF ITERATICNS 

= 6 







NUMB" 

R OF IFF - CTG 5 


FLOW 

CRD 

F R S 4 4 ? 1 

3 

I c R r D 

ARRAY ?. 4 L A 7 

5 

01 SIGN = 



STf-AM 

TFMr>. - i,4 5.o 


cnnoENSA 

TO TEMP. = 54.59 


AR r A 

PATIO f~F BUDYCj ) TO BUOY { 2 

AR FA 

RATIO 1 = r • . T 


NAA 


1 = 2 


LIDUOR FLASH TANK 1 


INTEGRAL 

HFAT-Vp .5 


I p LFCO 

*1 


TOTAL 

F c 

EO FLCK R AT F = 

69. 

MASS 

FRA 

CTION FEfcC: = U.Ifo 


NUMBER OF FEED STR"V<S 1 


ffed 

STRPAM 1 


MULTI RLE 

FEED STREAM TO BODY 

1 

multi ple 

FEED STREAM TQ AODY 

2 

MULTI PLE 

FEED STREAM jq BODY 

3 

MULTI PLF. 

FEED STREAM TO BODY 

4 

MULTI PLE 

FEED STREAM TO BODY 

5 

MULTIPLE 

FEED STREAM TO BODY 

6 



H T COEFF 


BODY 

1 

O.j 1900 000 E 

01 

BODY 

n 

o. 11900000= 

01 

BODY 

0 

0.1G80Q000F 

■n 

BODY 

4 

0.14750000c 

01 

BODY 

S 

O.ITUOOOOOE 

01 

BUOY 

6 

O.IOBOOOOOE 

01 



VAPOR FLOW 

BODY 

1 

0.49828820E 

9 4 

BODY 

? 

0 .37 129399 E 

04 

BODY 

3 

0.95419843c 

04 

BODY 

4 

0 .90 578 5 50 E 

04 

BODY 

5 

U .943 58307 E 

04 

BODY 

6 

0 . 1 0727614E 

05 



TEMP C 


BODY 

1 

U.14500O00E 

0 3 

BODY 

? 

0-1 4500000E 

03 

BODY 

3 

0.1 251 7997 E 

03 

BODY 

4 

0.103600496 

03 

BODY 

c 

0 .2 7 77592QE 

02 

BODY 

6 

O.74290O83E 

0 2 



TEMP 0 IFF 


BODY 

1 

0 «1 5320032 E 

02 

BODY 

2 

U.1632GQ33E 

02 

BODY 

3 

0.15079474E 

02 

body 

4 

0.1 2824571 E 

02 

BODY 

5 

0.11485836E 

02 

BODY 

6 

0.17790086F 

02 


LUMBER OF BODIES 6 


FCHEAT = ]. *' 

FEED TCMP . = 7] ,?0 

RADI \T I fV'J LOSS FL .r.Tin-j= 

1.000 


CON Oi-NSATE FLASH TANK ' 

F IN ISHFP EFFECT ' 

KALBPR ) 

0? 

MASS FRACTION PRODUCT = ■' • r r> r ' 
IFSOPD ARRAY c 


35060 

.00 



0 

. no 



0 

. Ot j 



9 

i.Ov 



0 

u 03 



0 

• 0 o 



34 0 00 

1.00 



AREA 


II T RATE 


D.17036892E 

03 

0.310 5-9683S 

04 

9 .17U39135E 

03 

0.330914? 96 

04 

3 .34087109E 

03 

0 . 5551369 3C 

04 

D.34081499E 

03 

0. 6446939 OE 

04 

9 .34083691E 

03 

0.66551 54 75 

04 

3 .340831246 

03 

0 .654849026 

04 

PRODUCT 


MASS FRACTION 

D .3 1083 11 3E 

05 

0. 3329782 4E 

00 

9 .36065 272E 

05 

G.28b9796 8E 

00 

0 .2 15405R7E 

05 

0 .4804883 IF 

00 

3.39777489c 

J 5 

0.2691974 2,-1 

00 

3 .2556361 IE 

05 

0.205370046 

00 

3 .43835802F 

05 

0.211 9346 8E 

Oil 

TEMP TIN 


TEMP TOUT 


3 .12867997E 

03 

0.12967997c 

03 

D.I 1829916E 

93 

0. 1286799 7E 

03 

3.1 2967997F 

03 

D.11010049E 

03 

0 .84367149F 

02 

0. 9077592 OE 

02 

0. 71 20000 oe 

02 

0.76 29008 3c 

02 

3.76290083E 

02 

0.56499997E 

02 

BPRISE 


ENTHALPY V 


0.45000000E 

01 

0.27440233E 

04 

D.35CCOOOOE 

01 

0.27166042E 

04 

3 .650000006 

01 

0.268795462 

04 

0.30000000E 

01 

0.26594291E 

04 

3 .20000000E 

01 

0.26 35848 7E 

04 

D.20C00000E 

01 

0. 2601150 OE 

04 



ENTHALPY UN 


BODY 1 


*' • 

c 5 >942 33 F 

0 3 

body ? 


0. 

4 5361230 E 

f>3 

BODY 3 


L ' m 

f 5*;^B9ul F 

'.*3 

BODY 4 


* 

’ 5 0 t 52 864E 

0? 

BODY 5 


u • 

' 7 - 96 3 20 E 

o 3 

BODY 4 


0. 

? 8 792 360 E 

03 

IPROCH = 

*1 




1 1 H ARRAY * 0 

0 

1 J 1 

i 

INTEGRAL 

HEATER 

1 

IN BODY 

•3 

integral 

heater 

l . 

IN BODY 

C 

INTEGRAL 

HEATER 

3 

In BODY 

6 

INTEGRAL 

HEATER 

1 

IN BODY 

3 

INTEGRAL 

HEAT \ R 

d 

IN BODY 

5 

INTEGRAL 

Hf ATPR 

3 

IN BOCY 

6 

INTEGRAL 

HF'aTEP 

1 

I BODY 

■a 

INTEGRAL 

HEATER 

n 

Ik BODY 

5 

INTEGRAL 

HEATER 

-3 

> 

IN BOCY 

6 

NLORD ARRAY = 5 



LIQUOR FLASH TANK 

1 


LIQUOR FLASH TaNK 

1 



ENTHALPY l nUT FNTH--LPY f 


3.55B0BgOV- ■) 3 

v>.U 3 >5^8' 


0.55U94233F j3 

i >ol <3 i : ">3 * 

r 5 

3.435 31.244/ 

C .52 653 72 6* 

i i 

3.34d07580? V* 

.) » * 3 4 ' 1 4 ? 3 2 3 


0.2 8792 3605 u3 

0.3673 6 68 ■>- 


3.201931295 ,3 

0.31 .7-4] 5 


S ° r C I F 1 e D T n MP . 

DIFF. oftTIMa 0. ; 


H T COEFF 

ARP A 


3 . 1060030 jl 01 

j .291 9° 6 6 4T 

( ' 

D.i7u00C0 OE 01 

0.213103* 9-’ 

0? 

o.iOcCnoor -i 

:• . 59 * 0 76 2 - 


temp tihin 

TEMP TIHfnjT 

0 .907759 ? DC ( ? 

• 1.11 12991 fc t: 


3 .707 2?!;65E <o2 

0.84367149': 


3 * 56499997E O'? 

0.70F3M6 5F 

c? 

TEMP D1FF 

H T R AT F 


D. 27523 236E 0? 

0.65081 38 3*. 

04 

0 . 1 3 fc 3 5 u F 3 r 02 

"> .365 41 52 5 - 

J3 

3 .14532068E '»? 

0.69'U 57 9F 

O 


PRODUCT 


VAPOR FLOW 

3 .20700 I53E 

05 

(i .8408917 37 01 

MASS FRACTION 

BPRLFT 

0.500000006 

00 

D.75000CD0E 01 


NCORD ARRAY =34 

COMOENSATF FLASH TANK 1 
CONDENSATE flash TANK 2 


PRODUCT 

0.1093661SE 05 
3 .10 549045B 05 


VAPOR FLOW 
0.362 €346 6F 03 
0.367 56999E 03 


FINAL PRODUCT FLOW RaTE = 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BOOYI1J = 

STEAM REQUIRED IN B0DY12) = 

TOTAL STEAM REQIJI RTD IN BODIES = 
STEAM ECONOMY = 4.2745 

MIIMHPD ne TTFCATtHK a A 


20700.00 KGS/HR 

48300.00 KGS/HR 
5471. 16 KGS /HR 
5828.29 KGS/HR 

11299.45 KGS /HR 
KGS VAPOR /KG STEaM 



229 


PLANT NO. 3C 


NUKBER CF EFFECTS 6 

FLCV CRDER € 7 5 4 1 2 3 

IFEEC ARRAY 4125786 

DESIGN = 1.CC 

STEAK TENP. = 146.00 

CONCEPTS TEkP. = 53.50 

AREA RATIC CF BCEYQ) TC 8CEY(2> = 

AREA RATIC 1 = C.7CC0 

AREA PATIC 2 * C.5CC0 

NAA 1=4 

NAA 2=2 

LICLCP FLASH TANK 1 

INTEGRAL HEAtER 5 

IBLEEC C 

TOTAL FEED FLCV RATE = 3C0000 

NASS FRACTION FEEC = 0.130 
NUMBER CF FEEC STpEAKS 1 
FEEE STREAK 1 

NULTIFLE FEEC STREAK TC BCCY 1 
NULTIFLE FEEC STREAK TC ECCY 2 
NULTIFLE FEEC STpEAK TC eCcY 3 
NULTIFLE FEEC STREAK TC ECCY 4 
NULTIFLE FEEC STREAK TC BCCY 5 
NULTIFLE FEEC STREAK TC ECCY 6s 
NULTIFLE FEEC STREAK TC ECCY 7 


NLKEER OF 80CIES 7 


FCHEAT = l.CO 

FEEC TEMP. * 80. CC 

RAC IATION LOSS FRACTICN= C.C40 

1.000 


CCNCENSATE FLASH TANK 2 
FINISHER EFFECT 1 
KALBPR 0 

00 

NASS FRACTION PROCUCT = 0.52C 
IFSCRC ARRAY € 

2CCC0C.C0 

c.co 
0.00 
o.co 
c.co 
o.co 
0.00 
100000. CO 




H T CCEFF 


ARgA 


H T RATE 


BODY 

1 

0.700CCCCOE 

00 

0.76279981E 

03 

G. 953 U2f7f 

C4 • 

body 

2 

0 .70000000 E 

oc 

0.76281352E 

03 

0.926431636 

04 

BODY 

3 

0.1GC0CCCCE 

01 

0.1 5256321E 

04 

0.163748296 

05 

BODY 

4 

0.1300000CE 

01 

0.152561226 

04 

o .259715206 

05 

BODY 

5 

0.14000000E 

01 

0.2l7942 6 5E 

04 

0.266445396 

05 

BODY 

6 

0.1 3000000 E 

01 

0.21794246E 

04 

0.247467116 

C5 

BODY 

7 

0 .8CCCOOOOE 

00 

0.2 1794732E 

04 

C.259CCC45E 

05 



VAPCR FLCW 

PRCCUCT 


NASS FRACTION 

BODY 

1 

0 .10452g87E 

05 

0.13250645E 

06 

C .292120716 

CO 

BODY 

2 

0.15134369E 

05 

0.118372Q7E 

06 

0.3294696JE 

CO 

BODY 

3 

G .28645017E 

05 

0.89726818E 

05 

0.434652666 

CO 

BODY 

4 

0.36430736E 

05 

0 • T4395936E 

06 

0 .270909806 

00 

BODY 

5 

0.36584566E 

05 

0.18G29CC7E 

06 

C. 2161981 5E 

CO 

BODY 

6 

0.37297179E 

05 

0.16270255E 

06 

C .159799836 

€0 

BOCY 

7 

0.457286481 

05 

0 *2 1697503E 

06 

0.379744186 

00 



TEMF C 


TEMP TIN 


T6MP TOUT 


BODY 

l 

0.1460000CE 

03 

0.121454136 

03 

0.128 1501 C6 

03 ■ ' ‘ 

BODY 

2 

0.146C0000E 

02 

0.128150106 

03 

0.12865C1CE 

03 

BODY 

3 ' 

0.12415010E 

03 

0 .12865C1CE 

03 

0.113416956 

03' 

BODY 

4 

0.1Q741696E 

03 

0.89847814E 

02 

0.943218246 


BODY 

‘5 

0.90821824E 

02 

0.789210656 

02 

0.820893766 

02' 

BODY 

6 

0.80589376E 

02 

0 .80CCCCC0E 

02 

0.7185499C6 

C2 

BODY 

7 

0.70354990E 

02 

0.718549S0E 

02 

0.554959986 

€2 






TERR C IFF 


BFRISE 


ENTHALPY V 


800V l 


0 

.17849899E 

02 

0.4CCCCCCCE 

01 

C.27447A4CE 

C4 

BODV 2 


0 

•I7349899E 

02 

O.45CC0CC0E 

01 

C.2716J593E 

04 

BOOV 3 


0 

•10733144E 

02 

0.6CCCCCCCE 

01 

0 .26532A41E 

C4 

80CV 4 


0 

.1309513TE 

02 

0 -35CCCCC0E 

€1 

0 .288487286 

C4 

BODV 5 


0 

•87324472E 

01 

0.15CCCCC0E 

01 

C.2645S91EE 

C4 

BOOV 6 


0 

*87343882 £ 

01 

0 .1ECCCCCCE 

01 

0.2828554CE 

04 

BODV 7 


0 

.14E54992E 

02 

O.2CCC0CCGE 

01 

0.25583625E 

04 




ENTFALFV LIN 

enthalpy LOUT 

ENTHALPY c 


BODV 1 


0 

.46916935E 

03 

0.54EC1C12E 

03 

0 .814808826 

C3 

BODV 2 


0 

•54801012E 

03 

0.55254981E 

03 

0.8148C882E 

C3 

BOOV 3 


0 

• 5 5254981 E 

03 

0*45791712E 

03 

0 .52 3 13478E 

03 

BODV A 


0 

.34221724E 

03 

0 .364359G4E 

03 

0.45C17384E 

03 

BODV 5 


0 

•28858031 E 

03 

0.312666A8E 

03 

C.38C18042E 

03 

BODV 6 


0 

•31 545294E 

03 

0.27529C25E 

03 

0.337175606 

03 

BODV 7 


0 

•27529C25E 

03 

0 .20293556E 

03 

0.294268256 

03 

IPRCCF = 

C 




SPECIFIEC AREA 

RATIO = C.1CC 


IIH APRAV 

f = C 

0 

111 

1 1 










F T CCEFF 


AREA 


INTEGRAL 

HEATER 

1 

IN BCCY 

3 

0.10CCCCCCE 

01 

0.15258 32 IE 

03 

integral 

HESTER 

2 

IN ECEY 

4 

0.13QCOOOOE 

01 

0.15256122E 

03 

INTEGRAL 

HEATER 

3 

IN ECCY 

5 

0.14CGCCC0E 

01 

0.2U54364E 

03 

integral 

HEATER 

A 

IN BCCY 

6 

0.13CCCCCCE 

01 

0.21794248E 

03 

INTEGRAL 

heater 

5 

IN BCCY 

7 

0 .800000006 

00 

0. 21794 731E 

03 






TEMP TIHI« 

TEMP TIHOOT 

INTEGRAL 

HEATER 

1 

IN BCCY 

3 

0.10458C79E 

03 

0.12I45413E 

03 

INTEGRA*, 

HEATER 

2 

IN BCCY 

4 

0.9432182^6 

02 

G.10458C79E 

03 

INTEGRAL 

HEATER 

3 

IN BCCY 

5 

0 *820893786 

02 

0 .898478146 

02 

INTEGRAL 

HEATER 

4 

IN BCCY 

6 

0.8392074EE 

02 

0 .785210656 

02 

INTEGRAL 

HEATER 

5 

IN BCCY 

7 

0.554899986 

02 

0, 6352074 8E 

'02 






TEMP C IFF 


H! T RATE 


INTEGRAL 

HEATER 

1 

IN ECCY 

3 

0.18893332E 

02 

0 .165558066 

€4 

integral 

HEATER 

2 

IN ECCY 

4 

0.10238971E 

02 

0.158165246 

,04 

INTEGRAL 

HEATER 

3 

IN BCCY 

5 

0.7758438 IE 

d 

0.148C73996 

•04 

integral 

heater 

4 

IN BCCY 

6 

0.15CC0316E 

02 

0.259734Q1E 

04 

INTEGRAL 

HEATER 

5 

IN BCCY 

7 

0 .842075086 

01 

C.18558C28E 

04 



NLCPC ARRAY 


5 


LICLCP FLASH TANK 1 
LICLCF FLASH TANK 1 


PRCCUCT 

0.75CCCCC7E OS 
HASS FRACTION 
0 .52CCCCCGE OC 


VAPCR FLOW 
0.3476S95CE C4 
BPRLFT 

0 .8CCCCCCCE Cl 


NCCPD ARRAY =34 

CCNCE N SATE FLASH TANK 1 
CONCENSATE FLASH TANK 2 


PRCCUCT 

0 .320214C4E 05 
0.3TCS6771E 05 


VAPCR FLOW 
C.11322369E C4 
0.93463355E 03 


NVCRC * 4 

NUPBER CF LICLCR FLASH TANK EEFCRE FIMSHEp 0 
FINISHER CCNCENSATE FLASH TANK 0 


RADIATION LCSS FRAcTICN IN FINISHER = 
STeAH TEPP. = 177.000 

TEPF. DIFF. = 62.083 

ENTHALPY HLFINC » 0.46533126E 03 

PRCCUCT = 0.7847682CE 05 

PASS FRACTION = 0.49696203E CO 

H T CCEFF = O.SCOOCOOOE 00 


0.C2C0 

LICUCR TEMP. = 
BFPFIN = 
ENTHALPY VFING 
VAPOR FLOW = 

H T RATE = 

AREA = 


114.917 
7. 5CC 

0.26S48142E 04 
0.11249997E 05 
G.71519232E 04 
G .2303986 CE 03 


FINAL PRCClCl FLCW RATE = 

TOTAL EVAPORATION IN THE PLANT « 
STEAP RECUIREC IN 6CCYIU « 

STEAP RECUIREC IN 8CCY<2) = 

TOTAL STEAP RECUIREC IN BCCIES = 
STEAP RECUIREC IN FINISHER EFFECT 
STEAP ECCNCPY « 4.8775 

NUPBER CF ITEPATI CNS « 9 


75COC.GO KGS /HR 
2250CC.CG KGS/HR 
16812.29 KGS/HR 
16341.35 KGS /HR 
33153.64 KGS /HR 
= 12976.84 KGS/HR 

KGS VAPOR /KG ST FAN 



FLAM NO. 31 


23SL 


nu^mf cf effects t 


NUMBER CF BCCIES 7 


FLO ORDER h 

7 5 4 3 

1 2 





I FEED ARRAY 3 
DESIGN = l.CC 

14 5 7 

8 fc 

FCHEAT = 

l.CC 



STEAM T5M D . = 

1 4 5 . 0 J 


FEEC TEMIP. = 

88. CO 


CONDENSATE TEMP. = 54.50 


RADIATION LOSS 

FRACTION 3 C.C40 

APE i RATIO CF 

BCCYM ) TC ECCY (2 ) = 

1.C00 




ARC A FATIC ! 

= C. 8930 






area patic 2 

= 0.6C7Q 






AREA FATIC 3 

= C.4640 






N A A 1 

- s 






NAA 2 

s 2 






NA A 3 

= 2 






liglcf flash tank 1 


CCNCENSATE FLASH TANK C 


INTEGRAL HEATER 5 


FINISHER 

EFFECT 1 


IBLfcC • C 



KALBPR 

0 



THTAL FEED FLCVs RATE = 

45CCG0 

o 

o 

• 




MASS FRACTION 

FEEC = 0.150 


MASS FRACTION 

PRODUCT =- 0.67C 

MJMPER CF FEEL 

STREAMS 1 


IFSCRC ARRAY 

6 


FEEC STREAM 1 



3CCCC0 

.CO 



MULTIPLE FE EC 

STREAM TC BCCY 

1 

0 

.CO 



MULTI FLE F E EC 

STREAM TC BCCY 

2 

0 

.CO 



MULTIPLE FEFC 

STREAM TC ECCY 

-* 

wf 

c 

.CO 



MULTIPLE FEEC 

STREAM TC ECCY 

4 

0 

.CO 



MULTIPLE FEEC 

STREAM TC ECCY 

5 

15CCCC 

.CO 



MULTIPLE FEEC 

STREAM TC BCCY 

6 

0 

.CO 



MULTIPLE FEEC 

STREAM TC ECCY 

7 

0 

.CO 




H T CCEFF 


AREA 


H T RATE 


BQCV 1 

0.T135C000E 

01 

0.86 172987E 

03 

C.1939615CE 

C5 

B n Q Y 2 

0.B5CCCCC0E 

oc 

0 .86172382E 

03 

C .1342695 IE 

C5 

encv 3 

0 .14200000 E 

01 

0 .18 57203 SE 

04 

0.29427662E 

C5 

BCD V 4 

0.1475CCC0E 

01 

0 -30596552E 

04 

0.37243567E 

C5 

BHD V 5 

0.T44CCC00E 

01 

0 .30596574E 

04 

0 .35 168754E 

G5 

BODY 6 

0 .125CCCC0E 

01 

0 .34262723E 

04 

C.3807C627E 

C5 

PHD V 7 

0.8550G000E 

oc 

0.34262787E 

04 

C.436C9397E 

05 


VAFCP FLCW 

PPCCUCT 


MASS FRACTION 

BCD V 1 

0.26028C90E 

05 

0 .1 4599EC3E 

06 

0.46233500E 

CO 

BOOT 2 

0. 21466876 E 

05 

0.12453C96E 

06 

0.542C3385E 

CO 

eCcT 3 

0 .40621419 E 

05 

0 .172C2632E 

06 

0.39238181E 

CO 

B^CY 4 

0.53323184 E 

05 

0 .2 1264785E 

06 

C.2174262GE 

CO 

BODY 5 

0. 50213632 E 

05 

0 .26597 1G5E 

06 

0. 2537870 2E 

CO 

BODY 6 

0.63095241 E 

05 

0 .2 3690 SC 5E 

06 

0.18994952E 

eo 

BCCV 7 

0.70720612E 

0 5 

0.16618449E 

06 

0. 2707833 5E 

CO 


. TEMP C 


TEMP TIN 


TEMP TOUT 


BODY 1 

0.145CC000E 

03 

0.U6937UE 

03 

0 .12516882E 

C3 

BODY 2 

0 .14 500000 E 

03 

0.12516882E 

03 

0.12666882E 

C3 

BODY 3 

0.11916882E 

03 

0.101E5576E 

03 

0.10801027E 

€3 

BODY 4 

0 .10351027 E 

03 

0 .9066130 7E 

02 

0.95257745E 

02 

BODY 5 

0 .92257745 E 

02 

0 .795C2282E 

02 

0.84275562E 

02 

BOOT 6 

0 .82275561 E 

02 

0.88CCCCCCE 

02 

0.73386454E 

C2 

BODY 7 

0 *71386454 E 

02 

0.73386454E 

02 

Q.56459998E 

C2 






TEN F C IFF 


8PRISE 


ENTHALPY V 


srcv i 


0 

.19831 179E 

02 

0 .60GCCCCCE 

01 

C.27455933E 

C4 

bogy 2 


0 

.18331179E 

02 

0 .75CCCCCCE 

Cl 

C.27122174E 

C4 

BCCY ? 


0 

•11I5P553E 

02 

0 .45 CCCCCCE 

01 

0.2685723CE 

C4 

3 °r'f 4 


0 

.82525234 E 

01 

0 .3CCCQCCCE 

01 

C.26666446E 

04 

pnr.'r 5 


0 

.7982 1 8 3 2 E 

01 

0 .20CCCCCCE 

01 

0.26493302E 

C4 

3^0 Y 6 


0 

.88891C69E 

01 

0 .2CCCCCC0E 

01 

C.263C8596E 

C4 

Bnnv 7 


0 

.14886455E 

02 

0 -2C0CCCCCE 

Cl 

C .26C1150CE 

C4 




ENTHALFV LIN 

ENTHALPY LOUT 

ENTHALPY C 


B 7 D Y 1 


0 

.462g4559E 

03 

0 .53415252E 

G 3 

C.6103C538E 

C3 

P n CY 7 


0 

.53415252E 

03 

0 .5468472 2E 

03 

C .61030 53 EE 

C3 

BPHV 7 


0 

.38928168E 


0 .4275125CE 

C 3 

0 .49956451E 

C3 

bpcy 4 


0 

.‘ a 41 75543E 

03 

0 .364C5C47E 

03 

C.43366136E 

€3 

B 7 7 Y 7 


0 

•?7C97c34E 

03 

0 .31768382E 

03 

C.38622503E 

C3 

B7CY 4 


0 

.348 6Q639E 

03 

0 .27736377E 

C 3 

0.34425447E 

C3 

R^CV 7 


0 

.27736377E 

03 

0 .19257C8EE 

03 

0.29858689E 

C3 

I Rprci- = 

% 




SFECIFIEC TeHP. 

C I FF . RATIO 3 C.8C0 

TIB A F RA V 

l mm **’ 

0 

111 

1 1 










H T CCEFF 


AREA 


IN TEG PAL 

HEATER 

1 

IN BCCY 

3 

0 .142CCCCCE 

01 

0.1 7759327E 

C3 

INTEGRAL 

HEATER 

2 

IN ECCY 

4 

0.1475CCCCE 

Cl 

0.204C6404E 

C3 

INTEGRAL 

HEATER 

3 

IN ECCY 

5 

O.144C0CC0E 

01 

0.257E7039E 

03 

IKT'GFAL 

heater 

4 

IN ECCY 

6 

0 .125CCCCCE 

01 

0.26529822E 

C3 

INTEGRAL 

HEATER 

5 

IN FCCY 

7 

0 .855C0CC0E 

GC 

C .24525944E 

C3 






TEHP TIHIN 

TEFP T I HOLT 

INTEGRAL 

HEATER 

1 

IN ECCY 

3 

0.108C1C27E 

03 

0.U693711E 

03 

integral 

HEATER 

2 

IN ECCY 

4 

0 .95257745E 

02 

C.101E597 6E 

C3 

I NT EG F AL 

HEATER 

3 

IN ECCY 

5 

0 .84275562E 

02 

0 .906 61307E 

C2 

INTEGRAL 

HEATER 

4 

IN ECCY 

6 

0 .684C9163E 

02 

0.795C2282E 

02 

INTEGRAL 

heater 

c 

IN BCCY 

7 

0.56495998E 

02 

0 .6840516 3E 

C2 






TEMP CIFF 


H T RATE 


INTEGRAL 

HEATER 

1 

IN ECCY 

3 

0 .8926841 8E 

01 

0.168S3948E 

04 

INTEGRAL 

HEAT ER 

2 

IN ECCY 

4 

0.66C20183E 

01 

0.149C3783E 

04 

INTEGRAL 

HEATER 

3 

IN ECCY 

5 

0.6385746CE 

01 

0.177E4307E 

C4 

INTEGRAL 

HEATER 

4 

IN ECCY 

6 

0.1 10931 1 9E 

02 

0 .27590483E 

04 

INTEGRAL 

HEATER 

5 

IN ECCY 

7 

0 .119C9164E 

02 

C.18737491E 

C4 



23 If 


nlcph atpay = 6 

LICLCR FLUSH TAN K 1 
LICLCR FLASH TANK 1 


PRCCLCT VAPOR FLOW 

D.10C7462CE 06 C.6321S824E C4 

PASS FRACTION BPRLFT 

0.67CCCCCCE QC 0.12CCCC0CE C2 


NVCPO = A 

NUMBER CF IICLCR FLASH TANK BEFORE FINISHER 0 

FINISHER CCNCFNSATE FLASH TANK 0 

P',ni* T ICN LCSS FRACTION In FINISHER = 0.C2CC 

ST r Av TEMP. = 157. OCC LICUCR TEMP. = 114. 51C 

T'FP. CIFF. = 42.490 BPRFIN = H.CCC 

ENTHALPY HLFINC = 0.45824441E 03 ENTHALPY VFINC = 0.26525265E C4 

PRCCLCT = 0. 107C6828F €6 VAPOR FLOW = C.17462682E C5 

MASS FRACTION = 0.63043S83E CO H T RATE = 0.77725905E 04 

H T CCEFF = R.eCCCCCCOE CO AREA = 0.30485682E C3 


FINAL FRCDLCT FLOW RATE = 100746.27 KGS/HR 
TOTAL EVAPORATION IN THE PLANT = 349253.73 KGS/HR 
CTFAM REOJIREC IN PCCY(l) = 34162.55 KGS/HR 
STOAV pCCLIPEC IN EC CY 1 2 ) = 2365C.1C KGS/HR 
TOTAL STEAM RECLIFEC IN ECCIES = 57814.05 KGS/hR 
STEAM RECIIREC IN FINISHER EFFECT = 13652.42 KGS/HR 
STEAM FCCNCNY = 4.6870 KGS VAPCR/KG STEAM 
NUf/EER OF ITERATIONS = 9 



PLANT NO. 32 


NUMBER OF EFFECTS 5 
FLOW CRDER 123456 
I FEED ARRAY 712345 
DESIGN = l.CC 
STEAM TEMP. = 134.50 

CONDENSATE TEMP. = 63.90 

AREA RATIO CF BGCY(l) TC BODY (2 ) * 
= 1.43C< 

* 0.700( 

= 5 

* 2 


NUMBER OF BODIES 6 


AREA RATIO 1 
AREA RATIO 2 
NAA 1 

NAA 2 

LIQUOR FLASH TANK 0 
INTEGRAL HEATER 0 
IBLEEC 1 

TOTAL FEED FLCW RATE = 

MASS FRACTION FEED * 0.130 
NUMBER OF FEED STREAMS 1 
FEED STREAM 1 

MULTIPLE FEED STREAM TC BCDY 
MULTIPLE FEED STREAM TC BODY 
MULTIPLE FEED STREAM TC BCDY 
MULTIPLE FEED STREAM TO BCDY 
MULTIPLE FEEO STREAM TO BODY 
MULTIPLE FEED STREAM TC BODY 


1.000 


FCFEAT = 1,00 

FEED TEMP. * 117.20 

RACIATION LOSS FRACTION* 0.030 


103900.00 


1 

2 

3 

4 

5 

6 


BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 

BODY 


1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 


H T CCEFF 


BODY 
BODY 
BODY 
BODY 
BODY 5 
BODY 6 


1 

2 

3 

4 


0.2T150000E 01 
0.24150000E 01 
O.176G0G00E 01 
0.14990000E 01 
G.12380QOOE 01 
0.7610000GE 00 
VAPCR FLCW 
0.17479191 E 05 
0.16423114E 05 
0.16831587E 05 
0.13409230E 05 
0.10850827E 05 

0.64522257E 04 
tcud r 

0.13450000E 03 
0.13450000E 03 
0.12120865E 03 
0.10846167E 03 
0.95822398E 02 
0.82929730E 02 
TEMP DIFF 
0.12741345E 02 
0.12741345E 02 
0.11 646984 E 02 
• 11 539271 E 02 
.117926676 02 
0.16829733E 02 


CCNCENSATE FLASH TANK 1 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT = 0.600 
IFSCRD ARRAY 1 
103900.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


AREA 

0.32588952E 03 
0.32588724E 03 
0.46554650E 03 
0.46553520E 03 
0.465566G9E 03 
0 • 32559163E 03 
PRODUCT 

0 .8 6 4 20701E 05 
0.69997480E 05 
0.53165412E 05 
0.39756336E 05 
0.28905923E 05 
0.22453826E 05 
TEMP TIN 
D.11720000E 03 
0.12175665E 03 
0 • 12175865E 03 
Q.1G956167E 03 
0.96922398E 02 
0.84029731E 02 
8PR I S £ 

0.55000000E 00 
0.55000000E 00 
O.llOCQOOOE 01 
0. 1 f OOOOOOE 01 
O.llOOOOOOE 01 
0.22000000E 01 


H T RATE 
0 .1127341 5E 05 
0 .1002766 4E 05 
0 .9543094 3E 04 
0.80525332E 04 
0 .6796949 IE 04 
0 .41 699909E 04 
MASS FRACTION 
0.15629357E GO 
0.1929640SE CO 
0.2540561 6E CO 
0 -33974459E 00 
0.4672744 8E 00 
0 .60OCC00QE 00 
TEMP TOLT 
0. 1217586 5E 
0.12175865E 
0.109561676 03 
0 .9692239 8E 02 
0.8402973 IE 02 
0 .6609999 8E 02 
ENTHALPY V 
0.27263054E 
0.270767916 
0 .268969376 
0.26702 825f 
0.264947541 
0.26180260E 04 




a3& 


BODY 

1 

ENTHALPY L 
0.45560841 E 

IN 

03 

BODY 

2 

0.46595777E 

03 

BODY 

3 

0.45567615 E 

03 

BODY 

4 

0.39461645E 

03 

BODY 

5 

0.32996809 E 

03 

BODY 

6 

0.26139871E 

03 


ICBLEC = 1 

BLEED STREAM FROM BCDY 1 
BLEED STREAM FROM BCDY 2 
BLEED STREAM FROM BCDY 3 
BLEED STREAM FROM BCDY 4 
BLEED STREAM FROM BCCY 5 
BLEED STREAM FROM BCCY 6 

NCORD ARRAY « 3 

CONDENSATE FLASH TANK 1 


ENTHALPY LOUT 
0 .4659577 7E 03 
0 .4556761 5E 03 
0.39461645E 03 
0.32996809E 03 
0 .2613987 IE 03 
0 .18542080E 03 


QBLEED 

0 . 

0 .118100QQE 05 
0.292000006 04 
0.24200000E 04 
0.375COOOOE 04 
0 . 


PRODUCT 

0 .35687499E 05 


enthalpy c 
0.56527501E 03 
0.5652750 IE 03 
0.5Q862847E 03 
0.45459252E C3 
0.4012421 IE 03 
0.347001566 03 


0 . 


VBLEED 


0 . 19332Q4CE 05 
0.470314286 04 
0.38395086E 04 
0.58632588E 04 

0 . 


VAPOR FLOW 
0.90458225E 03 


FINAL PRODUCT FLCW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIREC IN BCCYU1 = 

STEAM REQUIREC IN B0DYC2) = 

TOTAL STEAM REQUIRED IN BCCIES = 
STEAM ECONOMY * 2.2242 

NUMBER OF ITERATIONS = 14 


22453.83 KGS/HR 
81388.33 KGS/HR 
19365.98 KGS/HR 
17226.10 KGS/HR 
36592.08 KGS/HR 
KGS VAPCR/KG STEAM 




< 139 * 


PLANT NO, 3 3 


NUMBER 

OF 

EFFECTS 4 


NUMBER (IF ftOnl 

?s 4 


FLOW CRD 6 R 12 3 4 





I FEED 

ARRAY *> 1 2 3 





DESIGN 

s 

1 .00 


FCHEAT = 1.-V1 



STFAM 

TE M 

p, = 147. 7-5 


F E C C TEMP . = 

50.90 


CHNPEN 

SAT 

F TEMP. = 40.44 


RADIATION LP r S 

FP f CTI n N= 3.349 

AREA PATIO 1 = 1.9 < n O 





LIQUOR 

FLASH TANK 0 


CCN BFNSAT E FLASH TANK 3 


INTEGRAL 

HEATER 4 


FINISHFR EFFECT 0 


I«LEED 

0 






TOTAL 

FEE 

D FLCW RATF = 

45359 

.00 



MASS FRACTION FE EC = 0.»>75 


MASS FRACTION 

PRODUCT = r\.?00 

NUMBER 

OF 

FEED STREAMS 1 


IFSORO ARRAY 

l 


FEED STREAM 1 


45359.00 



MULTI PLE 

FEED STREAM TO BODY 

1 

4> 

0 . OO 



MULTI PLE 

FEED STREAM TO BODY 

2 

0 . 30 



MULTI PLE 

FEED STREAM TO RQOY 

3 

0.03 



MULTI PLE 

FEED STREAM TO BODY 

4 

0.9 3 





H T COEFF 


AREA 

H T RAT? 


BODY 

1 

0 .85275999? 

00 

D.25903?08E 03 

Q .4494422 OF 

04 

BODY 

? 

0.90 B 54400 E 

00 

3 .25911226? 03 

0.3932668 6 C 

04 

BODY 

3 

0 .1078896QF 

01 

3 .25910892? 03 

0. 45838 389E 

04 

BODY 

4 

0.1 1356800F 

01 

0.25911 701? 03 

0.5267371 7F 

04 



VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 

0 . 61 085971E 

04 

0 .39250123E 05 

0.86673 30 GF-01 

BODY 

2 

0.67063753E 

04 

3 .32543585E 05 

0.10453440E 

00 

BODY 

3 

0.72709710E 

04 

3 .25272704E 05 

0.13460870? 

00 

BODY 

4 

0.82634326E 

04 

0 .77 1 53949F 04 

0. 2000030 OE 

00 



TEMP C 


TEMP TIN 

TEMP TOUT 


BODY 

1 

0.14777778E 

03 

0.11 382504E 03 

0.1274025 IE 

03 

BODY 

2 

0.12268028E 

03 

3.12740251? 03 

0.10597115? 

03 

BODY 

3 

0.10'H1559E 

03 

0 .10597115? 93 

0.8431479 3E 

02 

BODY 

4 

0.76792571E 

02 

0.84O14793E 02 

0.58888889? 

02 



TEMP DIFF 


BPRISE 

ENTHALPY V 


BODY 

1 

0.20 3752 75 E 

02 

3 .47222222? 01 

0.2718301 8 E 

04 

BODY 

2 

0.16709130E 

02 

3 .55555555? 01 

0.268671376 

04 

BODY 

3 

0.164007986 

02 

0.72222222E 01 

0.26516267? 

04 

BODY 

4 

0.17903687E 

02 

3 .94444444? 0 1 

0.260779216 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY 

C 

BODY 

1 

0.47351849E 

03 

3.53645779E 03 

0 . 6222661 TE 

03 

BODY 

2 

0.53645779E 

03 

3 .43586502E 03 

0.514883506 

03 

BODY 

3 

0.43586502E 

03 

3 .332645616 03 

0, 4205923 OE 

03 

BODY 

4 

0.33264561 E 

03 

D.21370564E 03 

0.3212461 TE 

03 



ess 


I P P DC H = 0 

1 1 H ARRAY =1111 


INTEGRAL 

HEATER 

1 

IN 

BODY 

1 

INTEGRAL 

HEATER 

O' 

IN 

BODY 

n 

INTEGRAL 

HEAT=R 

3 

I N 

BODY 

3 

INTEGRAL 

HEATER 

4 

IN 

BCOY 

4 

INTEGRAL 

HEATER 

1 

I \ 

BODY 

1 

INTEGRAL 

HEATER 

2 

IN 

BODY 


INTEGRAL 

HE AT FR 

3 

IN 

BODY 

3 

INTEGRAL 

HEAtFR 

4 

IN 

BODY 

4 

integral 

HFATER 

1 

IN 

BODY 

1 

INTEGRAL 

HEATER 

2 

IN 

BODY 


INTEGRAL 

HEATER 

3 

IN 

BCDY 

3 

INTEGRAL 

HEATFR 

4 

IN 

BODY 

4 


NCQRD ARRAY =214 


CONOfENSATF FLASH TANK 1 
CONDENSATE FLASH TANK 2 
CONDENSATE FLASH TANK 3 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
tOTAL STEAM REQUIRED IN BODIES = 
STEAM ECONOMY = 3.5661 

NUMBER OF ITERATIONS = 12 


SPECIFIED AR 

c A 

R A T I n = i.lO'l 


H T CQ n FF 


AREA 


3 .8 5 1 75999E 

) 3 

' 1.259032^71 


3 .908 c 44O3E 

10 

0.259H22 5<" 

0 / 

3 .10783961 = 

>1 

<.2 591-3 39 2 r 

r )\ 

3 .11356 ROOF 

>1 

O.R 5911 74 I' - 

0 ° 

TEMP TIHIN 


TPMP TIHDUT 

3 .95343916E 

02 

0.11 382 5045- 

33 

3 .788 91 28 33 

02 

0.9534391 62 

1 ? 

3 .62256610F 

12 

0.7R8912P8F 

02 

3 .EOOOlOnoE 

o 7 

0.6225661 0 c 

0 ? 

TEMP DIFF 


H T RATE 


3 .18481 1?8£ 

02 

0 .9 534777 8= 

C3 

3 . 164 52 624E 

02 

0 .8368931 IB 

03 

3.16634678E 

02 

0.8339*8482 

03 

3 .12P56613E 

0 2 

0 . 6078489 7E 

C3 


PRODUCT 


VAPOR FLOW 

3 .76313064E 

04 

0 . 3 1 7 fi 0 7 6 OF 

03 

3 .7 32 23995E 

04 

0. 3094070 3F 

03 

0 . 702 79 1 47E 

04 

0 . 29448460F 

03 


7715.39 KGS/HR 
28349.37 KGS/HR 
7949.61 KGS /HR 
KGS VAPOR/KG STEAM 



FLANT NO. 34 


233 


NUMBER OF EFFECTS 3 
FLOfc CROER 1 2 3 

IFEEO ARRAY 412 
DESIGN = l.CC 
STEAM TEMP. = 113.20 

CONDENSATE TEMP. = 38.30 

AREA RATIO 1 = 1.0000 

LIQUOR FLASH TANK 0 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLCW RATE = 

MASS FRACTION FEEC = 0.100 
NUMBER OF FEED STREAMS 1 
FEED STREAM 1 

MULTIPLE FEEC STREAM TC BODY 
MULTIPLE FEEC STREAM TC BCDY 
MULTIPLE FEED STREAM TC BODY 


45360.00 


1 

2 

3 


BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY l 
BODY 2 
BODY 3 


H T CCEFF 
0.62500000E 01 
0.34100000E 01 
0.22670000E 01 
VAPCR FLOW 
0.1136325TE 05 
0.12048676E 05 
0.12876066E 05 
TEMP C 

0.11 32Q000E 03 
0.10285955E 03 
G.87718421E 02 
TEMP DIFF 
0.53404513E 01 
0.64811251E 01 
0.10538423E 02 
ENTHALPY LIN 
0.15826104E 03 
0.45158635E 03 
0.40351718E 03 


NUMBER OF BODIES 


FCFEAT * 0.00 

FEEC TEMP. = 37.80 

RADIATION LOSS FR ACTION® 0.000 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PROCUCT = O.5C0 
IFSORD ARRAY 1 
45360.00 
0.00 
0.00 
0.00 


AREA 

0 .32 196226E 03 
0.32196898E 03 
0.32194758E 03 
PRODUCT 

0.33997032E 05 
0.21947848E 05 
0.90720015E 04 
TEMP TIN 
0.37800000E 02 
0.10785955E 03 
0.96378422E 02 

OflCTCC 

Q.50000000E 01 
0.86600000E 01 
0.38880000E 02 
ENTHALPY LOUT 
0 .45 1 58635E 03 
0.40351718E 03 
0.32313721E 03 


H T RATE 
0.10746398E 05 
0.71157194E 04 
0 .7691522 6E 04 
MASS FRACTION 
0.13342341E CO 
0.20667174E 00 
0 . 5QOCOOOOE 00 
TEMP TOUT 
0.10785955E 03 
0.96378422E 02 
0.77179997E 02 
ENTHALPY V 
0 .2685247 8E 
0.26652599E 
0.261C6044E 04 
ENTHALPY C 
0.47465108E 03 
0.43091254E 03 
0.3671250 IE 03 


04 

04 


FINAL PRODUCT FLGte RATE = . 

TOTAL EVAPORATION IN THE PLANT - 
TOTAL STEAM REQUIRED IN BODIES = 


STEAM ECONOMY « 

NUMBER OF ITERATIONS = 


9072.00 KGS/HR 
36288.00 KGS/HR 
17418.93 KGS/HR 


2.0833 KGS VAPCR/KG STEAM 



PLANT NO. 35 


NUMBER OF EFFECTS 3 
FLOW CRDER 123 
IFEED ARRAV 412 
DESIGN = l.CC 
STEAM TEMP. * 131.00 

CONDENSATE TEMP. = 38.30 

AREA PATIO 1 = 1.0000 

LIQLOR FLASH TANK 0 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLCW RATE = , „„ 
MASS FRACTION FEEC * 0.100 
NUMBER OF FEED STREAMS 1 

MULTI FLE E FEEC 1 STREAM TC BODY 

pud itsisc IE m 


45360.00 


NUMBER OF BODIES 3 


FCHEAT = 0.00 nri 

FEEC TEMP. = 37.80 

RADIATION LOSS FRACTION* C.000 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KAL8PR 0 


1 

2 

3 


BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BODY 3 

BODY 1 
BODY 2 
BQ0Y 3 

BODY 1 
@00 Y 2 
BODY 3 


H T CCEFF 
0.62500000E 01 
0.34100000E 01 
0.22670000E 01 
VAPCR FLOW 
0.111 20355 E 05 
0.12054350E 05 
0.13113293E 05 
TEMP C 

Q.13100000E 03 
0.11596889E 03 
0.96038127E 02 
TEMP DIFF 
0.10031 107 E 02 
0.11270763E 02 
0.18858130E 02 
ENTHALPY LIN 
0.15826104E 03 
0.50647256E 03 
0.43835012E 03 


MASS FRACTION PRODUCT 
IFSCRD ARRAY 1 
45360.00 
O.CO 
0.00 
0.00 


= 0.5C0 


AREA 

0 . 17830 256E 03 
0 .17831 118E 03 
0.17829376E 03 
PROOUCT 

0 .34240120E 05 
0.22185066E 05 
0 .907 20008E 04 
TEMP TIN 
0.37800C00E 02 
0.12096889E 03 
Q.10469813E 03 
BPRISE 

0.50000000E 01 
0.86600000E 01 
0.38880000E 02 
ENTHALPY LOUT 
0 .50647 256E 03 

SI 


H T RATE _ 
0.11178575E 05 
0.68530878E 04 
0. 7622304 3E 04 
MASS FRACTION 
G.13247617E CO 
0.20446187E 00 
0 . 500C000CE CO 
TEMP TOUT „ 
0.12096889E 03 
0 .1046981 3E 03 
0.77179997E 02 
ENTHALPY V _ 
0.2704941 8E 04 
0 .2676532 6E C4 
0.261C6044E 04 
ENTHALPY C 
0.5503231 IE 03 
0.486386986 03 
0 .402151476 03 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
TOTAL STEAM REQUIRED IN BODIES = 


9072. CO KGS/HR 
36288.00 KGS/HR 
18539.29 KGS/HR 


STEAM ECONOMY = 

NUMBER OF ITERATIONS = 


1.9574 KGS V APCR/KG STEAM 



PLANT N3 


36 


NUMBER OF EFFECTS 3 
FLOW ORDER 3 2 1 

I FEED ARRAY 234 
DESIGN * 1.00 

STEAM TEMP. - 113.20 

CONDENSATE TEMP, a 38.30 
AREA RATIO 1 * 1.0000 

LIQUOR fLASh TANK 0 
INTEGRAL HEATER 0 
I BLEED 0 

TOTAL FEED FLOW R*TE » 45360.03 

MASS FRACTION FEED * 0.100 
NUMBER OF FEED STREAMS 1 
FEED STREAM 1 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 


NUMBER 3F B3DIES 3 


FCHEAT = 0.00 

FEED TEMP. * 37.80 

RADIATION LOSS FRACTION* 0.003 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT * 0.500 
IFSORD ARRAY 3 
45360.00 
0.00 
0.00 
0.00 




H T COEFF 


AREA 


H T RATE 


BODY 

1 

0.34100000E 

01 

3.29585773E 

03 

0. 8948046 IE 

0% 

B30y 

2 

0.34100000E 

01 

3.29586601E 

03 

0.86663746E 

04 

Body 

3 

0.56780000E 

01 

3.29588929E 

03 

0. 8233584 OE 

04 



VAPOR FLOW 

PRODUCT 


MASS FRACTION 

body 

1 

0.137B1918E 

05 

0.90720027E 

04 

0. 50000600E 

00 

body 

2 

0.12817464E 

05 

0.22854009E 

05 

0.19847721E 

03 

BODY 

3 

0.96886 I42E 

04 

0.3567O559E 

05 

0*127X636 9E 

09 



TEMP C 


TEMP TIN 


TEMP TOUT 


BODY 

1 

Q.U320OOOE 

03 

3.90740769E 

02 

8*10433 06 7E 

03 

BODY 

2 

0.99330667E 

02 

0.T7179998E 

02 

0.907407691 

02 

BODY 

3 

0.82 0 80769E 

02 

0.37800000E 

02 

0. 7717999% 

m 



TEMP DIFF 


8PRISE 


ENTHALPY V 


BODY 

1 

0.88693321E 

01 

3.50000000E 

01 

0. 2679798 OE 

04 

BODY 

2 

0.85898981E 

01 

0. 866000 OOE 

01 

0. 2655976 9E 

04 

BODY 

3 

0.49007696E 

01 

0.38880000E 

02 

0.261O6O44E 

04 



ENTHALPY LIN 

ENTHALPY L3UT 

ENTHALPY C 


gOOY 

1 

0.37991345E 03 

3.43681164E 

03 

0. 474651 08E 

OJ 

BODY 

2 

0.32313722E 

03 

3.37991345E 

03 

0.41 603 83 9E 

03 

BODY 

3 

0.15826104E 

03 

0.32313722E 

03 

0*34.343 65 5E 

0? 


FINAL PRODUCT FLOW RAfE * 

TOTAL EVAPORATION IN THE PLANT - 
TOTAL STEAN REQUIRED IN BODIES 


STEAM ECONOMY 
NUMBER OF ITERATIONS * 


9072.00 KGS/HR 
36288.00 KGS/HR 
14503.97 KS5/HR 


2.5019 KGS VAPOR /KG STEAM 



JLH’d. 


PLANT ND. 37 


NUMBER OF EFFECTS 3 
FLOW ORDER 123 
IFEED ARRAY 412 
DESIGN » 1.00 

STEAM TEMP, a 120.50 
CONDENSATE TEMP. = 51.60 

AREA RATIO 1 = 1.0000 

LIQUOR FLASH TANK 0 
INTEGRAL HEATER 0 
IBLEEO 0 

TOTAL FEED FLOW RATE = 24300 

MASS FRACTION FEED « 0. 100 
NUMBER OF FEED STREAMS 1 
FEED STREAM 1 

MULTIPLE FEFO STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 


BODY 

1 

H T COEFF 
0.31220000E 

01 

BODY 

2 

0. 19880000E 

01 

BODY 

3 

0.11335000E 

01 

BODY 

1 

VAPOR FLOW 
0.60363416E 04 

BODY 

2 

0.64998216E 

04 

BODY 

3 

0.69758362E 

04 

BODY 

1 

TEMP C 
0.12050000E 

03 

BODY 

2 

0.10260407E 

03 

BODY 

3 

0.85177712E 

02 

BODY 

1 

TEMP DIFF 
0.17895926E 

02 

BODY 

2 

0.17426362E 

02 

BODY 

3 

0.33577713E 

02 

BODY 

i 

ENTHALPY LIN 
0.8834I479E 02 

BODY 

2 

0.42958274E 

03 

BODY 

3 

0.35662 2 04E 

03 

FINAL 

PRODUCT 

FLOW RATE - 



TOTAL EVAPORATION IN THE PLANT » 
TOTAL STEAM REQUIRED IN BODIES * 
STEAM ECONOMY « 1.9603 

NUMBER OF ITERATIONS * 3 


NUMBER OF BODIES 3 


FCHEAT = 0.00 

FEED TEMP. = 21.10 

RADIATION LOSS FRACTION* 0. 000 

CONDENSATE FLASH TANK 0 
FINISHER EFFFCT 0 
KALBPR 0 
03 


MASS FRACTION PRODUCT « 0.500 
IFSORD ARRAY 1 


24390.00 

0. 00 

0. 00 
0.00 

AREA 

0.10890662E 03 

H T RATE 
0.60847304E 

04 

0. 10889047E 

03 

0* 37723585F 

04 

0.10889836E 

03 

0.41 44708 2E 

04 

PRODUCT 


MASS FRACTION 

0.1835401 IE 

05 

0. 1328864 9E 

00 

0.11853663E 

05 

0.2D57591 BE 

00 

0.48780001E 

04 

0*5000000 OE 

00 

TEMP TIN 
0.21 l.OOOOOE 

02 

TEMP TOUT 
0.102 6040 7E 

03 

0.10260407E 

03 

0.8517771 2E 

02 

D.85177712E 

02 

0. 5160000 OE 

02 

BPRISE 

0. 


ENTHALPY V 
0.2679621 8E 

04 

0. 


0. 2652038 8E 

04 

0. 


0.25938667E 

04 

ENTHALPY LOUT 

ENTHALPY C 


0.42958274E 

03 

0.505617746 

03 

0.35662204E 

03 

0.429833466 

03 

0.21603888E 

03 

0.356445096 

03 


4878.00 KGS /HR 
19512.00 KGS /HR 
9953.81 KGS /HR 
KGS VAPOR/KG STEAM 


*■ * ,\ &*• 



PLANT NO. 38 


NUMBER OF EFFECTS 4 
FLOW ORDER 1234 
IFEED ARRAY 5123 
DESIGN = 1.00 

STEAM TEMP. = 127.00 

CONDENSATE TEMP. = 49.03 

AREA RATIO 1 a 1.0000 
LIQUOR FLASH TANK 0 
INTEGRAL HEATER 0 
I8LEED 0 

TOTAL FEED FLOW RATE = 

MASS FRACTION FEED * 0.050 
NUMBER OF FEED STREAMS 1 
FEED STREAM 1 
MULTIPLE FEED STRgAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 


NUMBER OF BODIES 4 


FCHEAT * 0*00 

FEED TEMP. * 83.30 

RADIATION LOSS FRACTION* 0.003 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT a 0.200 
IFSORD aRPAY 1 
39900.00 
0. 00 
0.00 
0.00 
0.00 


39900. 00 




H T COEFF 


AREA 


H T RATE 

B3DY 

l 

0.28400000E 

01 

3.10673393E 

03 

0.51710707E 

BODY 

2 

0.25550000E 

01 

3. 10673038E 

03 

0. 3933890 OE 

BODY 

3 

0.2267OOOOE 

01 

0. 10673454E 

03 

0.44966534E 

BODY 

4 

0.17000000E 

01 

D.10673535E 

03 

0.50681046E 



VAPOR FLOW 

PRODUCT 


MASS FRACTI 

BODY 

1 

Q.63S09128E 

04 

3.33548924E 

05 

0.59465393E- 

BODY 

2 

0.71353306E 

04 

3.264I3687E 

05 

0. 7552902 3E~ 

BODY 

3 

0.78764287E 

04 

0.185373806 

05 

0.1QT62Q39E 

BODY 

4 

0.856232746 

04 

3.99749999E 

04 

0* 2000000 OE 



TEMP C 


TEMP TIN 


TEMP TOUT 

BODY 

1 

0.12700Q0GE 

03 

0.83300000E 

02 

0*1 099407 6E 

BODY 

2 

0.10994076E 

03 

0.109940T6E 

03 

0.95514850E 

body 

3 

0.95514850E 

02 

3.95514850E 

02 

0.76931119E 

BODY 

4 

0.7693U19E 

02 

3.76931 119E 

02 

0. 4899999 8E 



temp DIFF 


BPRISE 


ENTHALPY V 

BODY 

l 

0.17059238E 

02 

0 . 


0.2690T671E 

BODY 

2 

0.144259UE 

02 

3. 


O. 26686498 E 

BODY 

3 

0.18583730E 

02 

3. 


0. 26382 5486 

BODY 

4 

0.2T93U21E 

02 

3. 


0.258919976 



ENTHALPY LfN 

ENTHALPY LOUT 

ENTHALPY C 

body 

t 


3.460299981 

03 

0.5332672 IE 

BODY 

2 

0.46029998E 

03 

0.39990 1571 

03 

0.460850736 

BODY 

0 

0.3999015T6 

03 

3.32209521E 

03 

0.399945816 

BODY 

4 

0.32209S21 E 

03 

D.205I5319E 03 

0.3218271 88 


Ft.HfcL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT 
‘fOTAL STEAM REQUIRED IN BODIES 


99T5.O0 KQ&7HR 
29925.00 KSS/HK 
8530.69 KOS/Kft 


STEAM ECONOMY 
NUMBER OF ITERATIONS 


3.5079 KSS VAPOR/KG STEAM 


aass $?$$ ssss ssssass? 



PLANT NO- 39 




NUMBER OF EFFECTS 4 

fl6w order 3421 

IFEED ARRAY 2453 
DESIGN = 1.00 

STEAM TEMP. « 147.50 

CqNOENSATE TEMP. * 53.40 

AREA RATIO ]_ = 1.0000 

LIQUOR FLASH TANK 0 
INTEGRAL HEATER 0 
1BLEED 0 

TOTAL FEED FLOW RATE = 

MASS FRACTION FEED = 0.100 
NUMBER OF FEED STREAMS 1 
FEEO STREAM l 
MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTI PLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 




H T COEFF 


BODY 

1 

0.19880000E 

01 

BODY 

2 

0.17000000E 

01 

BODY 

3 

0.17000000E 

01 

B3dY 

4 

0.14200000E 

01 



VAPOR FLOW 

BODY 

1 

0. 14582 147E 

04 

BODY 

2 

G.1 2465491 E 

04 

BODY 

3 

0.71844649E 

03 

BODY 

4 

0.82478945E 

03 



TEMP C 


BODY 

1 

0.1475 0000 E 

03 

BODY 

2 

O.11O87034E 

03 

BODY 

3 

0.88917342E 

02 

BODY 

4 

0.7 1099 376E 

02 



TEMP OIFF 


BODY 

1 

0.14419655E 

02 

BODY 

2 

0.l5g93001E 

02 

BODY 

3 

0.133179666 

02 

BODY 

4 

0.93593778E 

01 



ENTHALPY LIN 

BODY 

1 

O. 3 O 3 / 448 OE 

03 

BODY 

2 

0.213929096 

03 

BODY 

3 

0.5846T999E 

02 

iOOY 

4 

0.27813010E 

03 


NUMBER OF BODIES 4 


FCHEAT =0.00 

FEED TEMP. = 15.55 

RADIATION LOSS FRACTION® O.OOD 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 


MASS FRACTION PRODUCT ■ 0.500 
IFsORD ARRAY 3 
5310.00 
0.00 
0.00 
0.00 
0. 00 

AREA 

9.35059763E 02 
0.35065472E 02 
0»35O68212E 02 
3.35071506E 02 
PRODUCT 

9.10620002E 04 
9.25202791E 04 
D.45916546E 04 
9.37667898E 04 
TEMP TIN 
9.9557T343E 02 
9.61T39998E 02 
0. 1555OO0OE 02 
0.75599375E 02 
BPRISE 

0.22210000E 02 
0.66600000E 01 
9.45OO0OOOE 01 
0. 83400001 E 01 
ENTHALPY LOUT 
Q.39924104E 03 
3.30374480E 03 
0.278T3010E 03 
9.21392909E 03 


5310.03 


H T RATF 
0.10050327E 04 
0.91163574E 03 
0. 7939633 6E 03 
0.4661 I 142E 03 
MASS FRACTION 
O.5OOO0OOOE 00 
0.21069095E 09 
0.1156445 BE 09 
0.14096884E 09 
TEMP TOUT 
0. 1350803 5E 03 
0.95577343E 02 
0. 7559937 5E 02 
0.61739998E 02 
ENTHALPY V 
0. 2715406 5E 04 
0.26651 11 9E 04 
0.26329808E 04 
0.26058l9tE ©4 

enthalpy c 

0.621 0691 3E C B 
0.46478534E 03 
0.37216728E 03 
0.2973843OE 03 


PINAL PRODUCT FLO* RATE * 1062.00 KGS/HR 
TOTAL EVAPORATION IN THE PLANT « 4248.00 KGS /HR 
TOTAL STEAM REQUXREO IN BODIES « 1705.58 KGS /HR 
STEAM ECONOMY * 2.4906 KGS VAPOR/KG STEAM 
NUMBER OF ITERATIONS =4 



PLANT M3. 40 




NUMBER OF EFFECTS 3 
FLOW ORDER 231 
IFEED ARRAY 342 
DESIGN = 1.00 

STEAM TEMP. = 138.00 

CONDENSATE TEMP. = 37.80 

AREA RATIO 1 = 1.0000 

LIQUOR FLASH TANK 0 
INTEGRAL heater 0 
IBLEED 0 

TOTAL FEED FLOW RATE * 26600. 

MASS FRACTION FEED = 0.100 
NJMBER OF FEED STREAMS 1 
FEED STREAM 1 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 


NUMBER OF BODIES 3 


FCHEAT = 0.00 

FEED TEMP. = 82.30 

RADIATION LOSS FRACTION* 0,000 

CONDENSATE FLASH TAN< 0 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT * 0.500 
IFSORD ARRAY 2 
26600.00 
0.00 
0.00 
0.00 




H T COEFF 


AREA 


H T RATE 


BODY 

l 

0. 39650000E 

01 

3.29478716E 

02 

0.49288978c 

0* 

BODY 

2 

0.56780000E 

01 

3.29A81708E 

02 

0. 4127576 7E 

04 

body 

3 

0.45450000E 

01 

0. 29485086E 

02 

0. 4472325 8E 

04 



VAPOR FLOW 

PRODUCT 


MASS FRACTION 

BODY 

l 

0.65520922E 

04 

3. 53200009E 

04 

0.50000000E 

03 

BODY 

2 

Q.6907942DE 

04 

3.19&92467E 

05 

0.13507703E 

03 

BODY 

3 

0.78199644E 

04 

3.11872489E 

05 

0.22404 73 7E 

03 



TEMP C 


TEMP TIN 


TEMP TOUT 


BODY 

1 

0.13800000E 

03 

3.37800000E 

02 

0. 9583053 8E 

02 

BODY 

2 

0.95830538E 

02 

3.82300000E 

02 

0* 71 173146E 

02 

BODY 

3 

0.71173145E 

02 

3.71173146E 

02 

0.37800000= 

02 



TEMP DIFF 


BPRISE 


enthalpy V 


BODY 

l 

0.421&9463E 

02 

3. 


0.26691 43 BE 

04 

BODY 

2 

0. 24657391 E 

02 

3. 


0. 2628398 IE 

04 

BODY 

3 

0*333731 4&E 

02 

3. 


0. 2569005 8E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY 

r* 

U 

BODY 

1 

0.15826104E 

03 

0*40 I22329E 

03 

0.58025488E 

03 

body 

2 

0.3445T3646 

03 

3.29798773E 

03 

0.401276415 

03 

BODY 

3 

0.2979B773E 

03 

3.I5826104E 

03 

0.297693321 

03 

FINAL 

PRODUCT 

FLOW RATE - 


5320.00 K 

GS/HR 




TOTAL EVAPORATION IN THE PLANT « 21.280. 00 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES * 8252.64 <GS/HR 
STEAM ECONOMY * 2.5786 KGS VAPOR/KG STEAM 
NUMBER OF ITERATIONS * 4 



APPENDIX E 


PROCESS DESIGN OP EVAPORATION PLANTS 
BY MEEDS - PROGRAM OUTPUTS 






PLANT 

NUMBER Of EFFECTS 

6 



FLOW ORDER 7 6 

5 

4 3 

2 1 

IFEED ARRAy 2 3 

DESIGN = 0.00 

4 

5 10 

8 8 

STEAM TEMP. * 150. 

CONDENSATE TEMP. * 

00 

51.67 



AREA RATIO OF BODY(l) TO BoDY{2) = 
I S X H = I 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
I BLEED 0 


TOTAL 

FEED FLOW RATE = 

151063 

MASS 

FRACTION 

FEED = 0.139 


NUMBER OF FEED 

i STREAMS 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



MULTI PLE 

FEED 

STREAM TO BODY 

1 

MULTIPLE 

FEED 

STREAM TO BODY 

2 

MULTI PLE 

FEED 

STREAM TO BODY 

3 

MULTI PLE 

FEED 

STREAM TO BODY 

4 

MULTIPLE 

FEED 

STREAM TO BODY 

5 

MULTIPLE 

FEED 

stream TO BODY 

6 

MULTI PLE 

FEED 

STREAM TO BODY 

7 




H T COEFF 


BODY 

1 


0.81148969E 

00 

BODY 

2 


0.11287027E 

01 

BODY 

3 


0. 18283866E 

01 

BODY 

4 


0.18004362E 

01 

BODY 

5 


0.14738801 E 

01 

BODY 

6 


0.11 193957E 

01 

BODY 

7 


0.B8621226E 

00 




VAPOR FLOW 

BODY 

1 


O.91474140E 

04 

BODY 

2 


0.U687544E 

05 

BODY 

3 


0.I9Q04814E 05 

BODY 

4 


0.18863675E 

05 

BODY 

5 


0.145T4497E 

05 

BODY 

6 


0*1 5773 751E 

05 

BODY 

7 


0.19730434E 

05 




TEW* C 


BODY 

1 


0.15000000E 

03 

BODY 

2 


0.1 5000000 E 

03 

BODY 

3 


0.12423945E 

03 

BODY 

4 


0.1 1031421 E 

03 

BODY 

5 


0.97354222E 

02 

BODY 

6 


0.84053638E 

02 

BODY 

7 


0.70417683E 

02 


NO* 101 


NyMBER OF BODIES 7 


FCHEAT = 1,00 

FEED TEMP. = 71.11 

RADIATION LOSS FRACTION* 0,033 

1.000 

CONDENSATE FLASH TAnK 2 
FINISHER EFFECT 0 
KALBPR 1 

00 

MASS FRACTION PRODUCT = 0.520 


IFSORD ARRAV 

7 6 


75531.50 



75531.50 



0.00 



0.00 



0.00 



0.00 



0. 00 



0.00 



0. 00 



AREA 

H T RATE 


0*381 11 OOOE 03 

0.57462 04 9E 

04 

3.381O7O0OE 03 

0.86621 07 5E 

04 

D.76216000E 03 

0.13413I45E 

05 

0.76214000E 03 

0* 13716584E 

05 

0.76213000E 03 

0. 12537804E 

05 

0.76211000E 03 

0.10282034E 

05 

0.76212000E 03 

0.114478776 

05 

PRODUCT 

MASS FRACTION 

0. 42281 340E 05 

0. 497691 80E 

03 

0.51428316E 05 

0.40917296E 

03 

0.631 15422E 05 

0.33 34062 4E 

00 

0.82119612E 05 

0. 25624909E 

00 

0. 10098 343E 06 

0. 208381 4TE 

00 

0.59757333E 05 

0. 176071 07E 

00 

0.55801 18iE 05 

0.1885S404E 

09 

TEMP TIN 

TEMP TOUT 


0.12986094E 03 

0. 13141 99JE 

'01" 

0.I1461410E 03 

0.12986094E 

03 

0. 10031 804E 03 

0,11461 41 OE 

03 

0.86192524E 02 

0. 10031 804E 

03 

0.63333882E 02 

0.86 19252 4E 

02 

0.7111OOOOE 02 

0.7200U20E 

02 

O.miOOOOE 02 

0.5346791 IE 

02 







TEMP DIFF 


BPRISE 

ENTHALPY V 


BODY 

1 

0.18580088E 

02 

3.71804608E 01 

0* 27529578E 

04 

BODY 

2 

0.20139063E 

02 

0.56214863E 01 

0.27174994E 

04 

BODY 

3 

0.96253476E 

01 

3.42998949E 01 

0.26958276E 

04 

B^DY 

4 

0.99961661E 

01 

0.29638181E 01 

0.26746188E 

04 

BODY 

5 

0.11161698E 

02 

0. 21388861E 01 

0.26524243E 

04 

BODY 

6 

O. 12052517E 

02 

3* 15834368E 01 

0* 2628749gE 

0^ 

BODY 

7 

0.16949772E 

02 

3.17979143E Ql 

0.25958741E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

enthalpy c 


BODY 

1 

0.56396684E 

03 

D.57963532E 03 

0* 631 85042E 

03 

BODY 

2 

0.46868374E 

03 

3 • 56396684E 03 

0.63185042E 

03 

BODY 

3 

0*39609211 E 

03 

3.46868374E 03 

0*52151 491E 

03 

BODY 

4 

0.33273205E 

03 

3.39609211E 03 

0.46243126E 

03 

BODY 

5 

0.23470413E 

03 

0.33273205E 03 

0* 40770054E 

03 

BODY 

6 

0.27523159E 

03 

3.27341 837E 03 

0.35172230E 

03 

BODY 

7 

0.27523159E 

03 

3.19324516E 03 

0.29452888E 

03 

NLORD 

ARRAY = 

4 









PRODUCT 

VAPOR FLOW 

LIQUOR FLASH TANK 1 


3.40467873E 05 

0. 18134161E 

04 





MASS FRACTION 

BPRLFT 


LIQUOR FLASH TANK 1 


3 * 52000000E 00 

0.75762718E 

01 

NCORD 

ARRAY = 

3 4 









PRODUCT 

VAPOR FLOW 

CONDENSATE FLASH TANK 1 


3*24293 965E 05 

0.10062566E 

04 

CONDENSATE FLASH TANK 2 


3.23583088E 05 

0.71 08762 6E 

03 

FINAL 

PRODUCT ! 

FLOW RATE * 


40467.45 KgS/HR 



total 

EVAPORATION IN THE PLANT « 

110595.55 KGS/HR 



STEAM 

REQUIRED 

IN BODY! 11 * 


10089.82 KGS/HR 



STEAM 

REQUIRED 

IN BODY! 2) = 


15210.40 KGS/HR 



TOTAL 

STEAM REQUIRED IN BODi ES * 

25300.22 KGS /HR 




STEAM ECONOMY = 4.3713 KGS VAPOR/KG STEAM 

NUMBER OF ITERATIONS = 6 



PLANT 


NUMBER OF EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN * 0.00 

STEAM TEMP, a 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO OF BODY(l) TO BODY { 2 ) = 

ISIM = 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLOW RATE * 151063 

MASS FRACTION FEED «= 0.139 

number of feed streams 2 

FEED STREAM 1 
feed STREAM 2 

MULTIPLE FEED STREAM TO BODY 1 

multiple feed stream tq body 2 

MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H T COEFF 


BODY 

1 

0.94613388E 

00 

BODY 

2 

0.13158591E 

01 

BODY 

3 

0.21315225E 

01 

BODY 

4 

0.20988224E 

01 

BODY 

5 

0*171818078 

01 

BODY 

6 

0.13049157E 

01 

BODY 

7 

0.10330566E 01 
VAPOR FLOW 

BODY 

1 

0.78623936E 

04 

BODY 

2 

0.10402403E 

05 

BODY 

3 

0.16761 101E 

05 

BODY 

4 

0.16718462E 

05 

BODY 

5 

0.13261304E 

05 

BODY 

6 

0.18336467E 

05 

BODY 

7 

0.25817749E 
TEMP £ 

05 

BODY 

1 

0.135560O0E 

03 

BODY 

2 

0.1355600QE 

03 

BODY 

3 

0.11447664E 

03 

BODY 

4 

O.10266291E 

©3 

BODY 

5 

0.919068606 

02 

BODY 

6 

0.8 10333 80E 

02 

BODY 

7 

0.700690386 

02 


NO. 102 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEED TEMP. = 100.00 

RADIATION LOSS FRACTION* 0.030 

i.000 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT = 0.520 


IpSORD ARRAY 

7 6 


75531.50 



75531.50 



0. 00 



0,00 



o. 00 



0. 00 



0. 00 



0. 00 



0.00 



AREA 

H T RATE 


0.38111000E 03 

0.49844269E 

04 

0.38107000E 03 

0.T6328862E 

04 

3.76216000E 03 

0.1174502 IE 

05 

0.76214000E 03 

0.1198650 0E 

05 

0.76213000E 03 

0.1106965 IE 

05 

0.762 11000E 03 

0.919438036 

04 

3.762120OOE 03 

0. 1275764 0E 

05 

PRODUCT 

MASS FRACTION 

3.41903243E 05 

0.50218251E 

00 

0.4976475 IE 05 

0.42285102E 

00 

0.60 1662696 05 

0.349T4872E 

00 

O.76927030E 05 

0.273545936 

00 

0.93645530E 05 

0.224709886 

00 

0 .571941966 05 

0.18396164E 

00 

0*497132316 05 

0.211 6445 3E 

00 

TEMP TIM 

TEMP T3UT 


O.12033790E 03 

0.1 217366 8E 

03 

O.1072469SE 03 

O.12O33790E 

03 

0.95169456E ©2 

0.1 072469 8E 

03 

0.83453370E 02 

0.951 6945 6E 

02 

0 .638707486 02 

0.83453370E 

02 

O.1OO00OO0E 03 

0.7178805 2E 

02 

O.iOOOOOOOE 03 

0.53 86503 6E 

02 



2 SO 


BODY 

1 

TEMP DIFF 
0.138233186 

02 

BODY 

2 

0.15222103E 

02 

BODY 

3 

0.72296578E 

01 

BODY 

4 

0.74934526E 

01 

BODY 

5 

0.84534900E 

01 

BODY 

6 

0.92453287E 

01 

BODY 

7 

0.162040236 

02 

BODY 

1 

ENTHALPY LIN 
0.50186703E 03 

BODY 

2 

0.425R42416 

03 

BODY 

3 

0.36831989E 

03 

BODY 

4 

0.31779374E 

03 

BODY 

5 

0.23404478E 

03 

BODY 

6 

0.405246236 

03 

BODY 

7 

0.40524623E 

03 

NLORD 

ARRAY = 

4 



LIQUOR FLASH TANK 1 

LIQUOR FLASH TANK 1 

NCORD ARRAY = 34 

CONOENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT = 
STEAM REQUIRED IN BODYC1) * 

STEAM REQUIRED IN BODY! 2) = 

TOTAL STEAM REQUIRED IN BODIES « 
STEAM ECONOMY » 5.0951 

NUMBER OF ITERATIONS - 6 


BPRISE 


ENTHALPY V 


D.72600380E 

01 

0. 2734741 5E 

04 

0.586125336 

01 

0-27036494E 

04 

D *458407606 

01 

0.26845104E 

04 

0.32625945E 

01 

0.26663601E 

04 

0.24199892E 

01 

0.26476977E 

04 

0.17189930E 

01 

0.262828826 

04 

0.2 1950389E 

01 

0.25962897E 

04 

ENTHALPY LOUT 

ENTHALPY C 


D .5 l I 12062E 

03 

0.56980873E 

03 

0.50186703E 

03 

0.56980873E 

03 

0.42584241E 

03 

0.48006070E 

03 

D.36831989E 

03 

0.430081 96E 

03 

0 .3 1779374E 

03 

0.38474772E 

03 

0 .271270846 

03 

0.33903933E 

03 

0.19121689E 

03 

0.29306871E 

03 


PRODUCT 


VAPOR FLOW 

0.40467618E 

05 

0. 1435665 8E 04 

MASS FRACTION 

BPRLFT 

D.52000000E 

00 

0. 7576271 8E Oi 

PRODUCT 


VAPOR FLOW 

0.21065806E 

05 

0.640507346 03 

D.20542953E 

05 

0.522853526 03 


40467.45 KGS /HR 
110595.55 KGS/HR 
8574.35 KGS /HR 
13131.96 KGS/HR 
21706.31 KGS/HR 
S VAPOR /KG STEAM 




PLANT NO. 103 


NUMBER OF EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 0.00 

STEAM TEMP, a 135.56 

CONDENSATE TEMP. * 57.00 

AREA RATIO OF BODY(l) TO 80DY<2) = 

I SI M » 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLOW RATE * 151063 

MASS FRACTION FEED ■ 0.139 
NUMBER OF FEED STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEED TEMP, a 71.11 

RADIATION LOSS FRACTION* 0.030 

1.000 

Condensate flash tank 2 

FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT = 0.520 
IFSORO ARRAY 7 6 

75531.50 
75531.50 
0. 00 
0.00 
0.00 
0.00 
0 . 00 
0. 00 
0.00 




H T COEFF 


AREA 


H T RATE 

BODY 

1 

0.10777292E 

01 

3.38111000E 

03 

0. 54952245E 

BODY 

2 

0.14988700E 

01 

0.38107000E 

03 

0.85101 93 OE 

BODY 

3 

0.24279752E 

01 

3.762 16Q00E 

03 

0. 1315606 6E 

BODY 

4 

0.23907 3 53E 

01 

3.76214000E 

03 

0* 13408165E 

BODY 

5 

0.19571677E 

01 

0.76213000E 

03 

0.1 2 47980 OE 

BODY 

6 

0.14864279E 

01 

0.76211000E 

03 

0.10638547E 

BODY 

7 

0.11767548E 

01 

0.76212000E 

03 

0. 1146107 OE 



VAPOR FLOW 

PRODUCT 


MASS FRACT 

BODY 

1 

0.86758180E 

04 

3.41868646E 

05 

0.502597476 

BODY 

2 

0.U821047E 

05 

O.50543611E 

05 

0 .416335036 

BODY 

3 

0.190018 14E 

05 

3.62363805E 

05 

0.337424506 

BODY 

4 

0.18911060E 

05 

3 *813654046 

05 

0.258624366 

BODY 

5 

0.15444922E 

05 

0.10027652E 

06 

0. 2090504 7E 

BODY 

6 

0.16I83330E 

05 

0 «§934?436E 

05 

0. 1772871 5E 

BODY 

7 

0.19156531E 

05 

3*563746336 

05 

0. 18663603E 



TEMP C 


TEMP TIM 


TEMP TOUT 

BODY 

1 

0. 13556000E 

03 

3.120660536 

03 

0.122180946 

BODY 

2 

0.13556000E 

03 

3.107B0410E 

03 

0.120660536 

BODY 

3 

0.11491355E 

03 

3.96075644E 

02 

0.10T80410E 

BODY 

4 

0.1034343BE 

03 

3. 847041 89E 

02 

0*960756446 

BODY 

5 

0.93070B19E 

02 

3.663079716 

02 

0.84704189E 

BODY 

6 

0.82540025E 

02 

D.71110000E 

02 

8.731488306 

BODY 

7 

O.71544505E 

02 

0.7111000 0E 

02 

0.587649476 


o O o © o o ©ooooooooqoooqo 

NNNWWW 00000 0 0«t«lVflWUnj1^+' 



BODY 

1 

TEMP DIFF 
0.13379055E 

02 

BODY 

2 

0.14899465E 

02 

BODY 

3 

0.71094444E 

01 

BODY 

4 

0.73587339E 

01 

BODY 

5 

0.83666293E 

01 

body 

6 

0.93911938E 

01 

BODY 

7 

0* 12779558E 

02 

BODY 

1 

ENTHALPY LIN 
0.60395530E 03 

BODY 

2 

0.42975548E 

03 

BODY 

3 

0.37444969E 

03 

BODY 

4 

0.32561586E 

03 

BODY 

5 

0.24759736E 

03 

BODY 

6 

0.27523159E 

03 

body 

7 

0.27523159E 

03 


NLORD ARRAY * 4 


LIQUOR FLASH TANK 1 

LIQUOR FLASH TANK 1 

NCORD ARRAY a 3 4 

condensate FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT * 
STEAH REQUIRED IN BODY! 1) * 

STEAM REQUIRED IN BODY! 2 > » 

TOTAL STEAM REQUIRED IN BODIES * 
STEAH ECONOMY * 4.5901 

NUMBER OF ITERATIONS » 6 


BPRISE 

ENTHALPY V 


D.72673939E 01 

0.27347492E 

04 

3.57469842E 01 

0. 2704173 5E 

04 

0.43697269E 01 

0. 26854 702E 

04 

3.30048 240E 01 

0.2667942 IE 

04 

0.21641 641E 01 

0.2649941 9E 

04 

3.1604324RE 01 

0.263071B1E 

04 

D.17649506E 01 

0. 260536? IF 

04 

ENTHALPY LOUT 

ENTHALPY C 


3 .5 1418772E 03 

0.56980873E 

03 

3.50395530E 03 

0.569 80873E 

03 

3.42975548E 03 

0.48191259E 

03 

3.37444 969E 03 

0.43334076E 

03 

3.32561586E 03 

0.38964887E 

03 

3.27825395E 03 

0.34536500E 

03 

3.21532416E O3 

0.29924901E 

03 

PRODUCT 

VAPOR FLOW 

3 .40467663E 05 

0.14010235E 

04 

MASS FRACTION 

BPRLFT 


O.52OO0OOOE 00 

0.7576271 8E 

01 

PRODUCT 

vapor flow 

3.23398152E 05 

0.69622324E 

03 

3.228273Y1E 05 

0.57078124E 

03 


40467.45 KGS /HR 
110595.55 KGS /HR 
9453.01 KGS /HR 
14641. 36 KGS /HR 
24094.38 KGS /HR 
KGS VAPOR/KG STEAM 



PI-AMT M3. 134 


M JMBER 3F EFFECTS 6 

FLOW ORDER T 6 5 4 3 2 1 

C p EED ARRAY 2 3 4 5 13 3 B 

3ESISN ■ 0.00 

STEAM TEMP. * 135. 56 

CONDENSATE TEMP. = 51.67 

AREA RATIO OF BODY(l) TO B0DY(2) * 

I SI M * 1 

LIOUOR = LASH TANK 1 
INTESRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLOW RATE « 151063 

MASS FRACTION FEED ■ 0.170 
NUMBER OF FEED STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY. 6 
MULTIPLE FEED STREAM TO BODY 7 

H T COEFF 


33DY 

1 

0.960831 21 E 

00 

BODY 

2 

0.13364306E 

01 

BODY 

3 

0.21648438E 

01 

BODY 

4 

0.21 31f 066E 

01 

BODY 

5 

0.17450987E 

01 

BODY 

6 

0.13253872E 

01 

BODY 

7. 

0.10492740E 

01 

- 


YAPOR FLOW 

BODY 

1 

0.83829827E 

04 

BODY 

2 

0.10620007E 

05 

BODY 

3 

D.17154I83E 

05 

BODY 

4 

0.17178917E 

05 

BODY 

5 

0.134B1666E 

05 

BODY 

6 

0.I4757946E 

05 

BODY 

7 

0.1 8290486E 
TEMP C 

05 

BODY 

1 

0.1355600DE 

03 

BODY 

2 

0.1355600QE 

03 

BODY 

3 

0*113777661 

03 

BODY 

4 

0.lD14B4fDE 

03 

BODY 

5 

0.90152369E 

02 

B3DY 

6 

0.78T758DIE 

02 

BODY 

7 

D.67263607E 

02 


NUMBER 3= BODIES 7 


FCHEAT = 1.00 

FEED rSM!». = 71.H 

RADIATION .OSS FRACTION* 0.033 

1.030 

CONDENSATE FLASH TAM< 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

mass fraction product - 3.520 


IFS0R3 ARRAT 

7 6 


75531 

.50 



75531 

.50 



0 

.03 



0 

.03 



0 

.00 



0 

.00 



0 

.00 



0 

.00 



0 

.00 



AREA 


H T RATE 


3.33111000E 

03 

0.53216185E 

04 

3.38107000E 

0 3 

0.80351560= 

04 

3.76216000E 

03 

0.12257013= 

05 

3.76214000E 

03 

0.12536070= 

05 

3 * 76213000E 

03 

0.114316216 

05 

3.762I1000E 

03 

0.94174600E 

04 

3.7&212000E 

33 

0.10539940= 

05 

PROOUCT 


MASS FRACTION 

3.51196953E 

35 

0.5016062 IE 

03 

3. 59579628E 

35 

0.43103173E 

03 

0. 70199327E 

35 

0.36562559= 

00 

3. 87353298E 

05 

0.293986735 

00 

3.10453229E 

06 

0.24567250E 

00 

0.60773295E 

35 

0.21128285= 

00 

3 • 57243964E 

05 

0.22432108E 

00 

TEMP TIM 


TEMP TOUT 


3.1I978232E 

03 

0.12102730E 

OB 

3 • 10634879E 

03 

0.11978232E 

OB 

3. 93F6B575E 

02 

3.1 063487 9E 

OB 

3.31557U4E 

32 

0.937685755 

02 

3.62239798E 

02 

0*8155711 4E 

0? 

3.71 ilOOOOE 

02 

0.69452421= 

02 

3.7UIOOOOE 

02' 

0.54083239E 

02 



BODY 

1 

TEMP DIFF 
0.145326996 

02 

BODY 

?. 

0.1577768DE 

02 

30DY 

3 

0.74235843E 

01 

30DY 

A 

0.77161 244E 

01 

BODY 

5 

0.85952550E 

01 

BODY 

6 

0.93233794E 

01 

BODY 

7 

0*1 313031 BE 

02 

BODY 

1 

ENTHALPY LIN 
0.49825070E 03 

BODY 

2 

0.41969685E 

03 

30DY 

3 

0*35901 755E 

03 

BODY 

4 

0.30607583E 

03 

BODY 

5 

0.22446730E 

03 

BODY 

6 

0.27047457E 

03 

30DY 

7 

0.27047457E 

03 

NLORD 

ARRAY * 

4 


U QUOR 

1 FLASH 

TANK 1 


LIQUOR FLASH 

TANK 1 


MC3RD 

ARRAY - 

3 4 



CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THE PLANT * 
STEAM REQUIRED IN BODY! U « 

STEAM REQUIRED IN BODY! 2) » 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM ECONOMY « A* 42 A3 

NUMBER OF ITERATIONS - 


BPRISE 


ENT HAL 3 V V 


0.7249S230E 

01 

0. 27347308E 

04 

3. 50048425E 

01 

0.27027673= 

04 

5 *4364091 4E 

01 

D. 26329394= 

04 

3.36162050E 

01 

0. 2663gl90= 

04 

0*27813129E 

01 

0.26442856= 

04 

5*218831416 

01 

0.26239040= 

04 

3* 24132924E 

01 

0.259 65 132: 

04 

ENTHALPY _OJT 

entha_>y : 


0*506245326 

03 

0.56980873E 

03 

3.49825070E 

33 

0.56980873= 

0} 

5.41969685E 

03 

3.47709778= 

03 

3.35901756E 

33 

0.42510517= 

05 

0 *306075836 

03 

0.377363185 

03 

3.25683614E 

03 

0.32956506= 

03 

3*1 901 0D99E 

03 

0.23132173= 

03 


PRODUCT 


VAPOR = L3W 

3.49386151E 

05 

0.13108254: 04 

MASS FRACTION 

JPRLFT 

3.5200000QE 

00 

0.75762718= OL 


PRODUCT 


VAPOR = L3W 

D.22275989E 

05 

0.70222630= 03 

3.217093425 

05 

0.56664637= 03 


49385.98 <SS/HR 
I 31677* 02 <SS /HR 
9154.85 < SS/HR 
13823.37 KSS/HR 
22978,21 KSS/HR 
3; VAP3R/KS STEAM 


6 



PLANT M3. 105 


NUMBER DF EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

I=EE3 ARRAY 2 3 4 5 13 3 3 

DESIGN = 0.00 

STEAM TEMP. - 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO OF BDDY(l) TO b0DY{2) = 

I SI M = 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
BLEED 0 

T3TAL FEED FLOW RATE * 151363 

MASS FRACTION FEED = D. 139 
NUMBER OF FEED STREAMS 2 
FEED STREAM 1 

Cppn CT3 p & M 7 

MULTIPLE FEED STREAM TO BODY l 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE fEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BDDY 6 
MULTIPLE feed STREAM TO BODY 7 

H T COEFF 


33DY 

1 

0.1 0189S82E 

31 

33DY 

2 

0. 14173077E 

31 

BODY 

3 

0.22957ID7E 

31 

BDDY 

b 

0.22605277E 

01 

BODY 

5 

0. 18505893E 

31 

B3DY 

6 

0. 14355156E 

31 

BODY 

7 

3.11126958E 31 
VAPOR FLOW 

BDDY 

1 

D* 9693B2 60E 

34 

BODY 

2 

3.11885639E 

05 

BDDY 

3 

0.19073733E 

35 

BDDY 

4 

0.18999117E 

35 

BDDY 

5 

0.15438362E 

05 

B3DY 

6 

3.16787264E 

05 

BDDY 

7 

0.2050125DE 
TEMP C 

35 

BDDY 

i 

0.13556000E 

33 

B3DY 

2 

D. 135560006 

03 

BODY 

3 

0,113570996 

03 

BDDY 

4 

0.1D141278E 

03 

BDDY 

5 

0.904327736 

02 

BDDY 

6 

0.792593406 

02 

BDDY 

7 

0*676158326 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEED TEMP, a 71.11 

RADIATION _3SS FACTION* 0,033 

1,033 

CONDENSATE FLASH TAN< 2 
FINISHER EFFECT 0 
< AL BPR 1 
33 

MASS FRACTI3N PRODUCT * 3.550 


IFSDRd array 

7 6 


75531.53 



75531.53 



0,03 



0. 03 



0.03 



0.03 



D. 00 



3.03 



0.03 



area 

H T RATE 


3.3B111QQDE 33 

0.552556575 

04 

3.38107000E 33 

0.859498725 

04 

3.76216000E 33 

0.13268462E 

05 

3.76214000E 03 

0,135432336 

05 

3. 76213003E 33 

3.12606049E 

05 

3.76211000E 33 

0.107200455 

05 

3.76212003E 33 

0.1 19 5903 6E 

05 

PRODUCT 

MASS FRACTION 

3.39677939E 35 

0,530347005 

03 

3. 43371 260E 35 

0.435032525 

03 

3.6D256894E 05 

0.34922271E 

03 

3.79336733E 05 

0.265237496 

03 

3.98335B61E 35 

0.213991915 

03 

3.53744155E 35 

0.17910783E 

03 

3.55030107E 05 

0*191196036 

03 

TEMP TIN 

TEMP TOUT 


3*119646116 03 

0.121331285 

0) 

3.13598771E 03 

0.119646115 

0) 

3.935518036 02 

0.105987715 

03 

3.814947816 02 

0.9355I 8035 

fit 

3.61856109E 02 

0.81494781E 

02 

3.711100036 32 

0.692514325 

02 

3*711100006 02 

0.535133226 

02 



333Y t 
33DY 2 
EDDY 3 
BODY 4 
33DY 5 
33DY 6 
BODY 7 

B30Y l 
303Y 2 

B3DY 3 
B30Y 4 
B3DY 5 
BODY 6 
B30Y 7 


TEMP DIFF 
0.I4223717E 32 
0.15913889E 32 
0.75832833E 01 
0.786D9820E 31 
D.39379903E 31 
0.10007903E 32 
3.14132503E 02 
ENTHALPY LIN 
0.49734333E 33 
0.41881539E 33 
0.36115575E 03 
0.31024480E 33 
0.22311492E 33 
0« 275231 59E 33 
0.27523159E 03 


BPRISE 

3.77602905E 31 
3.60751189E 31 
3.45749219F 31 
3.3U93297E 31 
3.22354403E 3l 
3.1&356002E 31 
3.18433264E 01 
ENTHALPY _3JT 
3.53835793E 33 
3 • 49734303E 33 
3.41881539E 03 
3.36115575E 03 
3 • 31024480E 33 
3.26099718E 33 
3*19301340E 03 


NL3RD ARRAY = 4 

LIQUOR FLASH TANK 
LIQUOR FLASH TANK 


product 

3.38259792E 35 
MASS FRACTION 
3.55000003E 30 


NCORD ARRAY • 3 4 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

3.23543505E 05 
3.22934942E 35 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION IN THg PLANT « 
STEAM REQUIRED IN BODY!!) * 

STEAM REQUIRED IN BODY! 21 * 

TOTAL STEAM REQUIRED IN BODIES * 
STEAM ECONOMY * 4.6435 

NUMBER OF ITERATIONS * 7 


38260.1% KGS /HR 
112902.86 KGS/HR 
9505.75 <GS/HR 
14786.41 KGS /HR 
24292.15 KGS/HR 
KGS VAPOR/KG STEAM 


ENTHALPY V 
3. 2?352650E 04 
3.27325354E 04 
0.2682575 8E 04 
0.26638495= 04 
3.26445296= 04 
0.26239391= 04 
0.25959216E 04 
ENTHA.p Y C 
3.56980873= 03 
3.56983873= 03 
0.47622287= 03 
0.42480251= 03 
3.37354312= 03 
0.33159399= 03 
0,28279626; 03 


VAPOR FLOW 
0. 14181678E 04 
BPRLFT 

3. 811 05961E 01 


VAPOR = LOW 
0.74864939= 03 
0.60856248E 03 



PL AMT M3. 136 


Iff 


MJMBER 3F EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 3 8 

OS Sj SN = 0.00 

STEAM T=Mp, = 135.56 

C3MDENSATE TEMP. * 51.67 

AREA RATIO OF BODY(l) TO B0DYI2) = 

i si m = i 

LIQUOR PLASH TAMK i 
I MTESRAL HEATER 0 
I8LEED 0 


TOTAL 

FEED FLOW RATE * 

140000 

MASS 

fra; 

TION 

FEED » 0.133 


MUMBER OF 

feed 

STREAMS 2 


FEED 

STREAM 1 



= SED 

STREAM 2 



MULTI PlE 

FEED 

STREAM TO 0 OdY 

1 

MULTIPLE 

FEED 

STREAM TO BODY 

2 

MJLTI PLE 

FEED 

STREAM TO BDDY 

3 

multiple 

FEED 

STREAM TO BODY 

4 

MULTI PLE 

FEED 

STREAM TO BODY 

5 

MULTIPLE 

FEED 

STREAM TO BODY 

6 

MJLTI PLE 

FEED 

STREAM TO BODY 

7 




H T COEFF 


30DY 

1 


0.91564477E 

00 

BODY 

2 


0.12734883E 

01 

30DY 

3 


0.20629056E 

31 

330Y 

4 


3.2D312745E 

01 

body 

5 


D.16&2S874E 

01 

B30Y 

6 


0.12&29332E 

01 

BODY 

7 


0.99982564E 

00 




VAPOR FLOW 

body 

1 


0.8D303659E 

34 

BODY 

2 


0.I0764040E 

05 

BODY 

3 


0. 17 374042 E 

05 

BODY 

4 


0.17279698E 

05 

BODY 

5 


D.13932509E 

35 

BODY 

6 


0.15163383E 

35 

BODY 

7 


0.13594574E 

05 




TEMP C 


BODY 

1 


0.13556003E 

33 

BODY 

2 


0. 13556080E 

03 

*3DY 

3 


0.U369952E 

33 

* b3dy 

4 


0.101&0&11E 

03 

fc'dBODY 

5 


0.905928596 

02 

BODY 

6 


0.793563876 

02 

BODY 

7 


0# 67679941 E 

32 


MJMBFR OF BODIES 1 


FCHEAT = 1. 00 

FEED TEM>, = 71.11 

R ADI AT I OM .OSS FR ACT! 0M= 0.033 

1.033 

COMDEMSAT E FLASH T AM< 2 
FIMISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTI3M 5 R3DJCT * 3.520 


IFSORD AR R Air 

7 & 


70000.00 



70000. 03 



0.03 



3.03 



0.03 



3.03 



0.03 



0.03 



0.00 



AREA 

H T RATE 


3.381U000E 33 

3.509677836 

04 

3.38107000E 03 

0. 7823042 9= 

04 

3.75215000E 33 

0.12120151= 

OS 

3.76214000E 03 

3.12362658= 

OS 

3.76213000E 03 

0. 1 146645 IE 

05 

3*f 6211000E 03 

0.96852752= 

04 

3 • 7S212000E 03 

0,10314513= 

01 

product 

MASS FRICTIOM 

3 • 38856838E 35 

0.50189363E 

00 

3.46B86456E 05 

0.415941316 

03 

3. 57649747E 35 

0,338284226 

03 

3. 75023521 E 35 

0.259945146 

03 

3.92303313E 05 

0.211281696 

03 

3.548313076 05 

0.17783535= 

03 

3.51405065E 05 

0.189689485 

03 

TEMP TIM 

TEMP T3UT 


3.11943959E 03 

0.12095443E 

03 

3* 10599078E 03 

0. 1194395 9E 

03 

3.936204836 02 

0.1 059907 8E 

0$ 

3.81545 182E 32 

0.936204886 

02 

3.6186D962E 02 

9.815451825 

02 

3.71110000E 02 

0.69293700= 

02 

3.711 10000E 02 

0.53487428E 

02 



BODY 

1 

temp diff 

D.146D5566E 

02 

BODY ’ 

2 

3.16120406E 

D2 

30DY 

3 

D.77D873D3E 

31 

BODY 

4 

0.79855239E 

31 

B3DY 

5 

3.90476779E 

01 

BODY 

6 

D.13062686E 

32 

30Dy 

7 

0»l 4I925I4E 

32 

BODY 

1 

ENTHALPY LIN 
0.4961B182E 03 

BODY 

2 

0. 419598D6E 

03 

BODY 

3 

3.35203353E 

33 

, BODY 

4 

0.3138570BE 

03 

/BODY 

5 

D.22836256E 

03 

*' BODY 

6 

0.27523I59E 

03 

B3DY 

7 

3.275231 59E 

03 


ML (3RD ARRAY ■ 4 

LIQUOR FLASH TANK 1 


Li QUOR FLASH TANK 1 

mcord array =34 
^condensate flash tank 1 

CONDENSATE FLASH TANK 2 

> 4 .. ' 

w j* 

-FINAL PRODUCT FLOW RATE * 

■<'' TOTAL EVAPORATION IN THE PLANT « 

’ STEAK REQUIRED In BODYI1) ■ 

■, STEAK REQUIRED IN BODY! 23 = 

TOTAL STEAM REQUIRED IN BODIES * 

• / .STEAN ECONOMY » 4.6114 

•, NUMBER OF ITERATIONS * 6 


BPRISE 

ENT HA_ 3 V V 


0.725491T5F Jl 

0. 2734736 IE 

Ok 

3.57400773E 31 

3.27023749= 

0^ 

>• 43846712E 31 

0 *26826749: 

Ok 

3 • 33 276287E 31 

3.26640139= 

3^ 

0.21887942F 31 

0. 2644643 IE 

04 

3 • 16137587E 31 

0* 26240280: 

Ok 

0.181743O1E 31 

3.25958945E 

Ok 

ENT HAL PV -OUT 

ENTHA_>Y C 


3.50574567E 33 

0. 56980873E 

03 

0* 49618182E 33 

0.56980973= 

03 

0 ■ 41959836E 33 

D.47676744E 

03 

3.36239069E 33 

0.42561836E 

03 

3.31385708E 03 

0.37921681= 

03 

3.2&137896E 33 

0.33200110= 

03 

J.19314557E 33 

3.23306456= 

03 

PRODUCT 

VAPOR =LOrf 

3 . 37504098E 35 

3. 1352744 9E 

Ok 

MASS fraction 

BPRLFT 


3.52000000E DO 

0.757627185 

01 

PRODUCT 

VAPOR FL3H 

3.21533052E £>5 

0.69362603E 

03 

3.2D985038E 05 

0.548013545 

03 


37503.85 <GS7HR 
132496.15 <SS/HR 
3767.73 CG57HR 
13458.94 <G$/HR 
22226.68 <GS/HR 
<35 VAPORMG STEAM 



PLANT M 3 , jo 7 


ass 


NUMBER OF EFfFCTf, l 

FLOW ORDER ^ o f, 4 3 ? i 

r FFFD ARRAY A A- r Jfl p F 

0 FSTGM ~ O.tJfi 

S T FAM T f MR. - 

cnNjnr At 0 a ~ f temp. ?= n.h^ 

arta rat’d nr mmvM ) ru btihy < ? j - 

T ?! M s i 

LIcUOR FLASH TANK l 
I N T FSP At HEATER D 
I BLEFD 0 

TOTAL rrzn F| DVI RA t F - 1.61063 

mass fraction Fern = i.ni 

NUMBER OF FEED STREAMS ? 

FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FfiFO STREAM TO BODY 1 
MJflPLF FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM tq booy 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM T 0 BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H 7 COEFF 


BODY 

1 

0.99024250E 

00 

BODY 

2 

0.13772364E 

01 

BODY 

3 

0,223097046 

01 

BODY 

4 

0. 2 1967626E 

01 

BODY 

5 

0. 179R3627E 

01 

BODY 

6 

•0.13658264F. 

01 

;BDDY 

7 

0.10812806E 

01 

* 


VAPOR FLOW 

fe'iDY 

1 

0 • 0 8." 9R340E 

04 

Ibody 

2 

0.3 1584355E 

05 

|body 

3 

0.186 94038E 

05 

?BODY 

4 

0,185 94 611E 

Ob 

BODY 

5 

0.15176055E 

0* 

BODY 

6 

0.16504110E 

05 

BODY 

7 

0*1 9946131 E 
TE«P c 

05 

BODY 

l 

0 • 1 3556000E 

03 

BODY 

2 

0,1 3556000E 

03 

body 

3 

0.113775916 

03 

BODY 

4 

0.10171765E 

03 

BODY 

*5 

0.90740517E 

02 

BODY 

6 

0.79545838E 

02 

body 

7 

0,678798306 

D2 


HUM R r -R DF R0ni f -S 7 


re Hf AT - I. no 

FFro T’^P, r 71,11 
p Am AT ’ON L O c S FRACTION* 0, 0?D 

I. non 

COM 0> r MS Ay r FI A *• H ”ANK 2 
Ftn;tc HFP PFFFCT 0 
K AL BP R 1 
OD 

mass fract: om product = n. c 2o 


1 FS UPO ARRAY 

'' 6 


679 7 8. 35 



83004, 65 



0. 00 



0, 00 



0 * 00 



o.on 



0. 00 



0.00 



0.00 



AREA 

H T RATE 


0.381 11000E 03 

0.64829244E 

04 

0.38 107000F 03 

0. 841 81282E 

04 

0,762 16000E 03 

0.13038403F 

05 

0 , 762 14Q0OE 03 

0. 1329901 6E 

05 

0,762130005 03 

0. 1233521 6E 

05 

0.76211ODO c 03 

0.105350816 

05 

0,762 12000E 03 

0. 1 175462 IE 

05 

PRODUCT 

MASS FRACTION 

0,41924 147E 05 

0.5019321 IE 

00 

0,50563160: 05 

0.41617406F 

00 

0,621466945 05 

0. 3386033 OE 

00 

0 , 9 08 40436E 05 

0.260303B4E 

00 

0.99435146E 05 

0.21 162613E 

OO 

0.66579849F 05 

0.17383175E 

00 

0,480319255 05 

0.197147716 

09 

TEMP TIN 

TEMP TOUT 


0,1 1952008E 03 

0.121031516 

03 

0,106 107R7E 03 

0.119520086 

03 

0.93774340c 02 

0. 1061078 7E 

03 

0.917405606 02 

' 0,937745606 

02 

0.63264374E 02 

O. 8 17405606 

02 

0.711 10000E 02 

0.694248076 

02 

0.71110000E 02 

0,536156496 

02 



2 60 




TFMP DIFF 


BPRI^F 


ENTHALPY V 


BODY 

1 

0.1452P4F6 E 

D 2 

3, ??t$ccg Cj *r 

01 

0.27347368E 

O'* 

BODY 

2 

0.16039923E 

02 

0.5 7 44 1 624F 

01 

0. 2702492 IE 

04 

BODY 

3 

0*76680417F 

01 

0 • 43902 1 ROE 

01 

0.26828526E 

04 

BODY 

4 

0.79433120E 

01 

0 • 3033*' 22 5E 

01 

0. 26642544E 

0'+ 

BODY 

*t 

Q.B9999E65E 

n i 

0.219 4^ 221F 

01 

0.26449679E 

04 

BODY 

6 

0 *10121031 E 

0? 

0. 1544976 ?F 

01 

0,2624304 IE 

04 

BODY 

7 

0 ,14264182 F 

02 

0.194*6^19- 

01 

0. 259602B7E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BUOY 

l 

0.496O9064E 

03 

1.5062^3983 

03 

0.56980873E 

03 

BODY 

2 

0.42D22530E 

n 3 

0.49669O64F 

03 

0.56980873F 

03 

BODY 

3 

0.36281228* 

0 3 

3.42022530^ 

03 

0.4770911 5E 

03 

BODY 

4 

0.m?0420E 

03 

0.362812 2 8F 

03 

0 . 4260R987E 

03 

BODY 

5 

0.23 *20238 E 

03 

0.31170420c 

33 

0.37983823E 

03 

BODY 

4 

0.27 5231595 

03 

3.262572MF 

03 

0* 33279607E 

03 

BODY 

7 

0.27523159E 

03 

0.192 491 OOF 

03 

0.28390150E 

03 


NLDRD ARRAY = A 
LIQUOR FLASH TANK 1 
LT QUOR FLASH TANK 1 


PRODUCT 

3.40467739E 05 
MASS FRACTION 
0.52000000E 00 


VAPOR FLOW 
0*1456411 IE 04 
8PRLFT 

0.7576271 BE 01 


NCORD ARRAY =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


PRODUCT 

0 .231720575 05 
0.22583858E 05 


VAPOR FLOW 
0.7426685 9F 03 
0.5882238 IE 03 


FINAL PRODUCT FLOW RATE * 

TOTAL EVAPORATION TN THF PLANT = 
$ T E AM REQUIRED IN PODY(l) = 

STFAM REQUIRED IN BODY! 2) * 

TOTAL STEAM REQUIRED IN BODIES = 
STFAM ECONOMY = <4.6246 

\HJ V BFP OF ITEf A T T HNS * 6 


40467,45 KGS'/HR 
110595.55 KGS/HR 
9431,99 KGS/HR 
14482.76 KGS/HR 
23914.75 KGS/HR 
KGS VAPOR/KG STEAM 


* 



PLANT NO. 109 


2.S1 


NUMBER OF EFFECTS 6 

FLOW ORDER' 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 0.00 

STEAM TEMP. » 135.56 

CONDENSATE TEMP, a 51.67 

AREA RATIO OF BOOY(l) TO BODY ( 2 ) = 

J SI M a 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLOW RAT £ a 15x063 

MASS FRACTION FEED * 0.139 
NUMBER OF FEED STREAMS 2 
FEED STREAM l 
FEED STREAM 2 

MULTIPLE FEEO STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H T COEFF 


BODY 

1 

0.98652401E 

00 

BODY 

2 

0.13720709E 

01 

BODY 

3 

0.22225935E 

01 

BODY 

4 

0.21885131E 

01 

BODY 

5 

0.17916102E 

01 

BODY 

6 

0.13606939E 

01 

BODY 

7 

0.10772220E Ox 
VAPOR FLOW 

BODY 

1 

0.86903018E 

04 

BODY 

2 

0.11646915E 

05 

BO^Y 

3 

0. 18802486E 

05 

BODY 

4 

0.18698381E 

05 

BODY 

5 

0.14893629E 

05 

BODY 

6 

0. 16223622E 

05 

BODY 

7 

0.20177856E 
TEMP C 

05 

BODY 

1 

0.13556000E 

03 

BODY 

2 

0.13556000E 

03 

BODY 

3 

0.11363387E 

03 

BODY 

, 4 

0.10151075E 

03 

BODY 

5 

0.90467127E 

02 

^ BODY 

6 

0.79195073E 

02 

BODY 

7 

0.67495778E 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEPD TEMP. = 71.11 

RADIATION LOSS FRACTION* 0,030 

1.000 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT a 0.520 


IFSORO ARRAY 

7 6 


83084.65 



67978.35 



0. 00 



0.00 



0.00 



0. 00 



0. 00 



0.00 



0.00 



AREA 

H T RATE 


D.38U1000E 03 

0*551 62 12 OE 

04 

3.38107 OOOE 03 

0. 84650744E 

04 

0.76216000E 03 

0.131 18364E 

05 

3.76214000E 03 

0. 1338101 OE 

05 

3.76213000E 03 

0.124110605 

05 

3.76211000E 03 

0. 1036724 8E 

05 

O.762120OOE 03 

0.115809925 

05 

PRODUCT 

MASS FRACTION 

3.41930053E 05 

0.50186142E 

03 

3.506 19562E 05 

0.41571 03 5E 

00 

0.62265684E 05 

0.337956236 

00 

3.81067891E 05 

0. 25957349E 

00 

3.99766373E 05 

0.21092353E 

00 

3.51754094E 05 

0.18296879E 

00 

D.62906524E 05 

0. 1.839823 7E 

00 

TEMP TIN 

TEMP TOUT 


3.11936990E 03 

0.1208882 IE 

03 

0.10588972E 03 

0.11 93699 OE 

03 

0.93488339E 02 

0.10588972E 

03 

D.81377704E 02 

0 .934093396 

02 

3.60559604E 02 

0.81377704E 

02 

3.711 1OOO0E 02 

0.691 9771 2E 

02 

D.71110000E 02 

0.53389345E 

02 



262 . 


TEMP DIFF 


BODY 

1 

0.14671785E 

02 

BODY 

2 

0.16190098E 

02 

BODY 

3 

0.77441452E 

01 

BODY 

4 

0.R0224127E 

01 

BODY 

5 

0.90894224E 

01 

BODY 

6 

0.99973609E 

01 

BODY 

7 

0.14106433E 

02 



ENTHALPY LIN 

BODY 

1 

0.49574183E 

03 

BODY 

2 

0.41906093F 

03 

BODY 

3 

0.36147872E 

03 

BODY 

4 

0.31014057E 

03 

BODY 

5 

0.22366845E 

03 

BODY 

6 

0.27523159E 

03 

BODY 

7 

0. 27523159E 

03 


NLORD ARRAY = A 
LTQUOR FLASH TANK 1 
LIQUOR FLASH TANK 1 

n:ord array =34 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH TANK 2 


FINAL PRODUCT FLOW RATE « 

TOTAL EVAPORATION IN THE PLANT « 
STEAM REQUIRED IN BOOYtU ■ 

STEAM REQUIRED IN BODY! 2) * 

TOTAL STEAM REQUIRED IN BODIES « 
STEAM ECONOMY * 4.5980 

NUMBER OF ITERATIONS * 6 


BPRISE 


ENTHALPV V 


0.72543465E 

01 

0.273473555 

04 

0.57360340E 

01 

0. 2702273 5E 

04 

D.43789697E 

01 

0.2682521 9E 

04 

0.30212115E 

31 

0. 2663802 3E 

04 

0 .2 1826304E 

01 

0.26443652 p 

04 

0.17019332E 

01 

0.262379935 

04 

0 . 17193493F 

01 

0. 2595791 8E 

04 

ENTHALPY LOUT 

ENTHALPY C 


3.505292O3E 

33 

3.569808735 

03 

0.49574183E 

03 

0,56980873= 

03 

0.41906093E 

03 

0.4764892 85 

03 

3.36147 872E 

03 

0.4252161 8E 

03 

0.31014057E 

03 

0.37868?69F 

P3 

3.26016044E 

03 

0.33132422E 

03 

3.19364598E 

03 

0.28229367E 

03 


PRODUCT 


VAPOR FLOW 

3.40467705E 

05 

0.146235475 04 

MASS FRACTION 

BpRLFT 

3.52000000E 

00 

0.7576271 8E OL 

PRODUCT 


VAPOR FLOW 

3.23298990E 

05 

0. 7537794 2F 03 

0.227O4739E 

05 

0.59425025E 03 


40467.45 KGS /HR 
110595.55 KGS /HR 
9489. 28 KGS /HR 
14563.49 KGS /HR 
24052.77 KGS /HR 
KGS VAPOR/KG STEAM 



PLANT N3. 109 


NUMBER OF EFFECTS 5 

FLOW ORDER 654321 

f FEED ARRAY 2 3 4 9 T 7 

DESIGN - 0,00 

STEAM TEMP. « 135-56 

CONDENSATE TEMP. * 51.67 

AREA RATIO OF BODY! 1 ) TO B0DYC2) = 

ISIM » 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 0 
I BLEED 0 

TOTAL FEED FLOW RATE = 151063 


MASS FRACTION 

FEED = 0.139 


NUMBER OF 

■ feeo 

STREAMS 2 


FEED 

STREAM 1 



FEED 

STREAM 2 



MULTIPLE 

FEED 

STREAM TO BODY 

1 

MULTI PLE 

FEEO 

STREAM TO BODY 

2 

MULTI PLE 

FEED 

STREAM TO BODY 

3 

MULTI PLE 

FEED 

STREAM TO BODY 

4 

MULTI PtE 

FEED 

STREAM TO BOoY 

5 

MULTIPLE 

feed 

STREAM TO BODY 

6 




H T COEFF 


BODY 

1 


0.10122547E 

01 

BODY 

2 


0.14079718E 

01 

BODY 

3 


0.22457051 E 

01 

BODY 

4 


0. 18384153E 

01 

BODY 

5 


0. 13962 750E 

01 

BODY 

6 


0.H053784E 

01 




VAPOR FLOW 

BODY 

1 


0.10081377E 

05 

BODY 

2 


0.13627586E 

05 

BODY 

3 


0.21765248E 

05 

BODY 

4 


0.19422234E 

05 

BODY 

5 


0.20216059E 

05 

BODY 

6 


0.23934477E 

05 




TEMP C 


BODY 

1 


0.135560O0E 

03 

BODY 

2 


0.13556000E 

03 

BODY 

3 


0.1U68617E 

03 

BODY 

4 


0.98615073E 

02 

BODY 

5 


0.84851909E 

02 

BODY 

6 


0. 70630971 E 

02 




TEMP DlFF 


BOOt 

l 


0.16637617E 

02 

BODY 

2 


0.18344309E 

02 

BODY 

3 


0.9001 02 45E 

01 

BODY 

4 


0.11070711E 

02 

BODY 

§, 


0.12394558E 

02 

BODY 

6 


0 # l6898S77E 

02 


NUMBER OF BODIES 6 


FCHEAT * 1.00 

FEED TEMP. = 71.11 

RADIATION LOSS FRACTION® 0.033 

1.000 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 1 
03 

MASS FRACTION PRODUCT = 0.520 
IFSORD ARRAY 6 5 

75531.50 
75531.50 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 


AREA 


H T RATE 

3.38111000E 

03 

0.641 84666E 

0.38107000E 

03 

0. 9842378 8E 

O.76214O0OE 

03 

0*1 540562 9E 

3.76213000E 

03 

0.155U3OOE 

3.762HOOOE 

03 

0.13189237E 

3.76212000E 

03 

0.1 42361 3 76 

PRODUCT 


MASS FRACTI 

3.420l569*E 

05 

0.5OO83846E 

0.52O97O14E 

05 

0. 40392 095E 

3.65724544E 

05 

0.32017074E 

3.87489924E 

05 

0.24051999E 

0.55315343E 

05 

0. 1902101 2E 

0.51 596851 E 

05 

0. 20391 821E 

TEMP TIN 


TEMP TOUT 

3.11 721569c 

03 

O.U892238E 

3.10268514E 

03 

0*11721 56 9E 

0.87544362E 

02 

0. 1026851 4E 

0.63734678E 

02 

0.87544362E 

Q.71110000E 

02 

0.72 4573 51E 

3.71UOOOOE 

02 

0.53732094E 

BJtRISE 


ENTHALPY V 

3.72362156E 

Ol 

0.27347165E 

0. 55295 242E 

01 

0. 26991 649E 

3.40700669E 

01 

0.26777251E 

0.26924533E 

01 

0.26543207E 

3.18263792E 

01 

0.26293 73 OE 

3.206209T4E 

01 

0.25961506E 





ENTHALPY LIN ENTHALPY LOUT 


BODY 

1 

0.48240293E 

BODY 

2 

0.40292847E 

BODY 

3 

0. 33493448 E 

body 

4 

D.23398257E 

BODY 

5 

0.27523159E 

BODY 

6 

0.27523159E 


03 0* Aglg2390E 03 
03 3.48240293E 03 
03 3 .40292847E 03 
03 D.33493448E 03 
03 0.27323972E 03 
03 3.19189624F 03 


NLORD ARRAY * 4 

LIQUOR FLASH TANK 1 
LIQUOR FLASH TANK I 


PRODUCT 

3.40467I54E 05 
MASS FRACTION 
3.52000000E 00 


NCQRD ARRAY a 3 4 

CONDENSATE FLASH TANK 1 
CONDENSATE FLASH yANK 2 


PRODUCT 

3.26984041E 05 
3.26245680E 05 


FINAL PRODUCT FLOW RATE * 

T3TAL EVAPORATION IN THE PLANT 
STEAM REQUIRED IN BODY! II * 
STEAM REQUIRED IN BODY! 2 1 = 
TOTAL STEAM REQUIRED IN BODIES 


40467.45 KGS/HR 
110595.55 KGS/HR 
11041.83 KGS/HR 
16932.35 KGS/HR 
27974* 18 KGS /HR 


steam economy * 

NUMBER OF ITERATIONS * 


3.9535 KGS VAPOR /KG STEAM 


ENTHALPY C 
0. 56980873E 03 
0.569808T3E 03 
0.46823937E 03 
0.41 301 894E 03 
0.35507608E 03 
0.29542224E 03 


VAPOR FLOW 
0. 15485629E OV 
BPRLFT 

0. 7576271 8E 01 


VAPOR FLOW 
0.99013770E 03 
0. 73836122E 03 



PLANT N3. 110 




NUMBER OF EFFECTS 6 

FLOW ORDER 6 7 5 4 2 13 

IFEED ARRAY 2 4 1 5 7 8 6 

DESIGN = 0.00 

STEAM TEMP. * 145.00 

CONDENSATE TEMP. « 54.50 

AREA RATIO OF BODY!!) TO BODY! 2} = 1.000 

ISIM » 1 

LIQUOR FLASH TANK 1 
INTEGRAL HEATER 4 
IBLeED 0 

TOTAL FEED FLOW RAyE = 69000.00 

MASS FRACTION FEED * 0.150 
NUMBER OF FEED STREAMS 1 
feed stream \ 

MULTIPLE FEED STREAM TO BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEEO STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 


NUMBER OF BODIES T 


FCHEAT * 1.00 

FEED TEMp. » 71.20 

RADIATION LOSS FRACTION® 0.043 


CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT * 3.500 
IFSORD ARRAY 6 

35000. 00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 

34000.00 




H T COEFF 


AREA 


H T RATE 

BODY 

l 

0.1242T624E 

01 

3.17040000E 

03 

O. 2)622424 5E 

BODY 

Z 

0.12429040E 

01 

0. 17040000E 

03 

0. 28345142E 

BODY 

3 

0. 11282051E 

01 

3.34080000E 

03 

0.4707700 BE 

BODY 

4 

0.14311271E 

01 

0.34080000E 

03 

0.5383142 BE 

BODY 

5 

0.15407653E 

01 

0.34080000E 

03 

0. 4916923 6E 

BODY • 

6 

0.17759293E 

01 

0.34D80000E 

03 

0.58 17252 3E 

BODY 

7 

0.11282161^ 01 

0.34080000E 

03 

0.5 6487 972E 



VAPOR FLOW 

PRODUCT 


MASS FRACTI 

BODY 

1 

0.421TD484E 

04 

3.30580969E 

05 

0.33844579E 

BODY 

2 

0.32482486E 

04 

0* 34797 B40E 

05 

0. 2974322 6€ 

BODY 

3 

0.83869204E 

04 

>*221f39f8E 

05 

0. 4663425 2E 

BODY 

4 

0.67642169E 

04 

3.38045911E 

05 

0. 272)03 975E 

BODY 

5 

0.67442697E 

04 

3.44810614E 

06. 

0.23O97206E 

000Y 

6 

0.80T15281E 

04 

3.269284581 

05 

0. 1 94961 04E 

B0W 

7 

0.93734097E 

04 

3.51555122E 

05 

0.2007560(3® 



TEMP C 


TEMP TIN 


TEMP T3UT 

body 

1 

0.1 4500000 E 

03 

3.13161644E 03 

0.1 3261 645E 

fitfDY 

2 

0.14500000E 

03 

3* 123926a DE 03 

0.13161 64 4E 

BODY 

S' 

0.12811645E 

03 

3.13261645E 

03 

0.11587251E 

BODY 

4 

0.10937251E 

03 

3 .8546731 IE 

02 

0.98331 22 4E 

BODY 

5 

0.94831225E 

02 

3.79623644E 

02 

0.8546731 IE 

BODY 

6 

0.824673I1E 

02 

0. 7120OOOOE 

02 

0*7318622 7g 

BODY 

7 

0.71186227E 

02 

0.73186227E 

02 

0. 56499997E 








TEftP DIFF 


8PRISE 


ENTHALPY V 


BODY 1 


0.12383554E 

02 

3 • 45000000E 

01 

0.27440233E 

04 

BODY 2 


0.13383554E 

02 

3.35QOOO0OE 

01 

0*2 72 0702 6E 

04 

BODY 3 


0.12243940E 

02 

3.65000000E 

01 

0* 26967173E 

04 

BODY 4 


0.11041280E 

02 

3.35000000E 

01 

0*2671240 4E 

04 

BODY 5 


0.93639133E 

01 

3-30000000E 

01 

0*2650695 9E 

04 

BODY 6 


O.9201O832E 01 

3.200000006 

01 

0* 26305140E 

04 

BODY 7 


0.14686230E 

02 

3.2OQQO0OOE 

01 

0* 26011 500E 

04 



enthalpy lin 

ENTHALPY lout 

ENTHALPY ! 


body i 


0.56906108E 

03 

>.577s4781E 

03 

0.6103053 8E 

03 

BODY, 2 


0.48455571E 

03 

3.569Q6108E 

03 

0. 6103053 8E 

03 

BODY 3 


0.57784781E 

03 

3.47243814E 

03 

0- 53802 440E 

03 

BODY 4 


0.32635548E 

03 

3.38447908E 

03 

0.45844605E 

03 

BODY 5 


0.28708U1E 

03 

3.32635548E 

03 

0.39706484E 

03 

BODY 6 


0.27396320E 

03 

3.27571634E 

03 

0.34505 96 5E 

03 

BODY 7 


0.27571634E 

03 

3*203709366 

03 

0. 2977481 2E 

03 

JPROCH = 

l 



SPECIFIED TEMP* 

DIFF. RATIO* O.l 

803 

II H ARRAY - 0 

0 110 

1 1 









H T COEFF 


AREA 


INTEGRAL 

HEATER 

1 IN BODY 

3 

3.31032184E 

02 

0* 108000006 

01 

integral 

HEATER 

2 IN BODY 

4 

0.40216552E 

02 

0.13700000E 

oi 

INTEGRAL 

HEATER 

3 IN BODY 

6 

0*2 21020 14E 

02 

0* 1700000 OE 

©i 

INTEGRAL 

heater 

4 IN BODY 

7 

3*637451056 

02 

0. 10800000E 

01 





TE«P TIHIN 

temp TIhOUT 

integral 

HEATER 

1 IN BODY 

3 

3.10716425E 

03 

0.12392 60 OE 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

0.98331224E 

02 

0. 1071642 5E 

03 

INTEGRAL 

HEATER 

3 IN BODY 

6 

3*682489806 

02 

0. 79623644E 

02 

INTEGRAL 

HEATER 

4 IN BODY 

7 

3.564999476 

tn 

0. 6824898 OE 

02 

• , 




TEMP DIFF 


, H T rate 


Integral 

HEATER 

1 IN BODY 

3 

3*167617576 

02 

0. 4213247 OE 

03 

INTEGRAL 

HEATER 

2 IN BODY 

4 

3.88330241E 

01 

0.36500277E 

03 

INTEGRAL 

HEATER 

3 IN BODY 

6 

3* 11374663E 

°2 

0.32©53885E 

03 

INTEGRAL 

HEATER 4 IN BODY 

7 

3*117489836 

02 

0. 60664157E 

03 

NLORD ARRAY » fi 

> 










product 


VAPOR FLDN 

LIQUOR FLASH TANK 1 


0*207000986 

05 

0. 14943572E 

04 





MASS FRACTION 

BPRLFT 


liquor flash tank i 


3.5OO0OOOOE 

00 

O.750OQOOOE 

01 


£&? 


NCORd ARRAY = 35 

CONDENSATE FLASH TANK l 
CONDENSATE FLASH TANK 2 


PRODUCT VAPOR FLOW 

5.93574505E 04 0.254292Q6E 03 

3.87729435E 04 0.58450706E 03 


FINAL PRODUCT FLOW RATE * 20700.00 KGS/HR 
TOTAL EVAPORATION IN THE PLANT = 48300.00 KGS /HR 
STEAM REQUIRED IN BODY ( l ) * .4619.36 KGS /HR 
STEAM REQUIRED IN B0DYC2) = 4992.38 KGS/HR 
TOTAL STEAH REQUIRED IN BODIES » 9&U.74 <GS/HR 
STgAM ECONOMY * 5.0251 KGS yAPOR/KG STEAM 
NUMBER OF ITERATIONS « 6 



PLANT NO. 201 


NUMBER OF EFFECTS 6 

FLOW ORDER 654321 

IFEED ARRAY 234977 

DESIGN = 0.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP, a 51.67 

I SI M = 0 

LIQUOR FLASH TANK l 
INTEGRAL HEATER 0 
IBLEED 0 

TOTAL FEED FLCW RATE = 151063.00 

MASS FRACTION FEEC = 0.139 
NUMBER OF FEEC STREAMS 2 
FEED STREAM 1 
FEED STREAM 2 

MULTIPLE FEED STREAM TC BODY 1 
MULTIPLE FEED STREAM TO BODY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEED STREAM TO BODY 4 
MULTIPLE FEED STREAM TO BODY 5 
MULTIPLE FEED STREAM TC BODY 6 

H T COEFF 
0.11805114E 01 
0.22259479E 01 
0.21918575E 01 
0.I7943693E 01 
Q.13628178E 01 
0.10788975E 01 
VAPOR FLOW 
0.20319084E 05 
0.186663576 05 
0.18629537E 05 
0.150584396 05 
0.16401 102E 05 
0.20084228E 05 
TEMP C 

0.13556000E 03 
0.11 305 758E 03 
0.101Q9733E 03 
O.9O194890E 02 
0. 79077506 E 02 
0.67517535E 02 
TEMP OIFP 
0.15242585E 02 
0.757728206 01 
0.78713587E 01 
O.89257350E 01 
0.99444636fi 01 

0.14028948E 02 


NUMBER OF BODIES 6 


FCHEAT ** 1.00 

FEEC TEMP. = 71.11 

RADIATION LOSS FRACTION* 0.030 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBPR 0 

MASS FRACTION PRODUCT * 0.520 
IFSORD ARRAY 6 5 

75531. 50 
75531.50 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 

AREA 

0.77185620E 03 
0 .77181 620E 03 
0 .771835456 03 
0.771843956 03 
0.771836966 03 
0. 77184 581E 03 
PRODUCT 

0.419041916 05 
0.622232526 05 
0.806897666 05 
0.995194276 05 
0.59130459E 05 
0 .554474246 05 
TEMP TIN 
0.105480306 03 
0.932259746 02 
0.812691546 02 
0..61774100E 02 
0.71110000E 02 
0.711100006 02 

bprise 

Q-72598330E 01 
0.43829644E 01 
0.30310837E 01 
0.219164736 01 
0.161550716 01 
0.181859136 01 


BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 

BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 

BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 

BODY 1 
BODY 2 
BODY 3 
BODY 4 
BODY 5 
BODY 6 


H T RATE 
0.1388881 5E 05 
0-130179426 05 
0.133163976 05 
0.123619036 
0.104603146 
0.116825016 
MASS FRACTJ 
0.5021711 5E 
0.338186696 
0.260145096 
0.211446916 
0.177937706 
0.189757026 
TEMP TOUT 
0.120317416 
0.10548030E 
0.932259746 
0.812691546 
0.691330436 
0.534885876 
ENTHALPY ¥ 
0.270301496 
0.268188816 
0.266337496 
0*264419676 
0.242374676 
0.259589576 


fS*SS? '888833 8838882888 
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ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.41677848E 

03 

0.50138808E 

03 

O.56980873E 

03 

BODY 

2 

0.36011732E 

03 

0.41677848E 

03 

0.47404774E 

03 

BODY 

3 

0.30956992E 

03 

0 .3601 I 732E 

03 

0. 4234705 5E 

03 

BODY 

4 

0.22798940E 

03 

0 . 30956992E 

03 

0.3775421 OE 

03 

BODY 

5 

0.27523159E 

03 

0.26066849E 

03 

0-3308309 3E 

03 

BODY 

6 

0.27523159E 

03 

0.19313964E 

03 

0.28238475E 

03 

NLORD 

ARRAY = 

3 










PRODUCT 


VAPOR FLOW 

LIQUOR 

! FLASH 

TANK 1 


0 .40467453E 

05 

0 .143679946 

04 





MASS FRACTION 

BPRLFT 


LIQUOR 

1 FLASH 

TANK l 


0.52000000E 

00 

0.75762 71 7E 

01 

NCORD 

ARRAY = 

2 3 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0.23187272E 

05 

0. 7061660 8E 

03 

CONDENSATE FLASH TANK 2 


0.22536591E 

05 

0 .650 6812 3E 

03 

FINAL 

PRODUCT 

FLOW RATE = 


40467.45 KGS /HR 




TOTAL EVAPORATION IN THE PLANT * 110595.55 KGS/HR 
TOTAL STEAM REQUIRED IN BODIES * 23893.44 KGS/HR 
STEAM ECONOMY * 4.6287 KGS VAPOR/KG STEAM 
NUMBER OF ITERATIONS * 6 



PLANT NO. 202 


NUMRF.p OF EFFECTS 6 

FLOW ORDER 7 6 5 4 3 2 1 

IFEED ARRAY 2 3 4 5 10 8 8 

DFSIGN = 0.00 

STEAM TEMP. = 135.56 

CONDENSATE TEMP. = 51.67 

AREA RATIO CF RCDYll) TC BODY (2 } * 

I SI M = 0 

LICUOR FLASH TANK 1 
INTEGRAL HEATER 0 
IPLEED 0 

TOTAL FEED FLCW RATE * 151063 

MASS FRACTION FEEC = 0.139 
NUMBER OF FEEC STREAMS 2 
FEEC STREAM 1 
FEED STREAM 2 

MULTIPLE FEEC STrEAM TO bCdY 1 
MULTIPLE FFEC STREAM TO BODY 2 
MULTIPLE FEEC STREAM TO BODY 3 
MULTIPLE FEEC STREAM TC BCDY A 
MULTIPLE FEEC STREAM TO BODY 5 
MULTIPLE FEE^ STREAM TO BODY 6 
MULTIPLE FEED STREAM TO BODY 7 

H T CCEFF 


BODY 

1 

0.98805764E 

00 

BOD V 

2 

0.13741 634E 

01 

BODY 

3 

0.22262422E 

01 

BODY 

4 

0.21921146E 

01 

BODY 

5 

0.17940787E 

01 

BODY 

6 

0.13630492E 

01 

BODY 

7 

0. 10787008E 

01 



VAPOR FLOW 

BODY 

1 

0.86661339E 

04 

BODY 

2 

0 »1 1616281E 

05 

RODY 

3 

0.1 8755712E 

05 

BODY 

4 

0.18647075E 

05 

BODY 

5 

0.15U34692E 

05 

BODY 

6 

G.16363407E 

05 

BODY 

7 

0.20056771 E 

05 



TEMP C 


BODY 

1 

0.13556000E 

03 

BODY 

2 

0.13556000E 

03 

BODY 

3 

0.11 369800E 

03 

BODY 

4 

0.10164060E 

03 

BODY 

5 

0.90627796E 

02 

BODY 

6 

0.79389644E 

02 

BODY 

7 

0.67714864E 

02 


NUMBER OF BODIES 7 


FCHEAT = 1.00 

FEED TEMP. = 71.11 

RAO I ATION LOSS FRACTION* 0.030 

1.000 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT C 
KALBPR 0 

00 

MASS FRACTION PRODUCT * 0.520 
IFSORD ARRAY 7 6 


75531 

.50 



75531 

.50 



0 

.00 



0 

.00 



0 

.00 



0 

.00 



0 

.00 



0 

1.00 



0 

1.00 



AREA 


H T RATE 


0.38111000E 

03 

0. 5500392 2E 

04 

0 . 3 8107000E 

03 

0-84423248E 

04 

0.76216QOOE 

03 

0.13079 75 8E 

05 

0.76214000E 

03 

Q.13340859E 

05 

0.76213000E 

03 

0. 1237336 8E 

05 

Q.76211COOE 

03 

0.1045130 IE 

05 

0.762 12QQ0E 

03 

0.11 666577E 

05 

PRODUCT 


MASS FRACTI 

:on 

0.41925826E 

05 

0. 5019120 2E 

00 

0.50590496E 

05 

0.4159491 9E 

00 

3.62205313E 

05 

0. 3382842 2E 

00 

0.80960686E 

05 

0.25991721E 

00 

0.99607891E 

05 

0.21125912E 

00 

0.59168006E 

05 

0.1778247 8E 

00 

3.55474693E 

05 

0.1 8966374E 

00 

TEMP TIN 


TEMP TOUT 


0.11943800E 

03 

0. 1209530 OE 

03 

O.1059893OE 

03 

0. 1194380 OE 

03 

0.93655396E 

02 

0. 1059893 OE 

03 

0.81578445E 

02 

0.93655396E 

02 

0.61896090E 

02 

0. 8157844 5E 

02 

0.71110000E 

02 

0.69328644E 

02 

0.71110000E 

02 

0*5352366 3E 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

0 .14607000E 

02 

3.72549000E 

01 

0.27347361E 

04 

BODY 

2 

0.16122000E 

02 

0.57400000E 

01 

0. 2702372 6E 

04 

BODY 

3 

0.77O87000E 

01 

0.43487000E 

01 

0.26826904E 

04 

BODY 

4 

0.79852000E 

01 

0.30276000E 

01 

0.26640670E 

04 

BODY 

5 

0.90493500E 

01 

0.21888000E 

01 

0.26446991E 

04 

BODY 

6 

0.10061000E 

02 

D.16137800E 

01 

0.26240887E 

04 

BODY 

7 

0.14191200E 

02 

0.18174400E 

01 

0.25958945E 

04 



ENTHALPY L 

IN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.496I7162E 

03 

0.50573581E 

03 

0.56980873E 

03 

BODY 

2 

0.41958982E 

03 

0.49617162E 

03 

0.56980873F 

03 

BODY 

3 

0.36226659E 

03 

0.41958982E 

03 

0.47676101E 

03 

BODY 

4 

0.3UOI265E 

03 

0.36226659E 

03 

0.42576448E 

03 

BODY 

5 

0.22851354E 

03 

D.31101265E 

03 

0. 3793638 4E 

03 

BODY 

6 

0.27523159E 

03 

0.26153190E 

03 

0. 3321406 6E 

03 

BODY 

7 

0.27523159E 

03 

0.19329695E 

03 

0.28321086E 

03 

NLCRD 

ARRAY = 

4 










PRODUCT 


VAPOR FLOW 

LIQLOP 

! FLASH TANK i 


Q.4047Q028E 

05 

0. 1455472 3E 

04 





MASS FRACTION 

BPRLFT 


LIGLCR FLASH TANK 1 


D.520C0000E 

00 

0. 7576271 7E 

01 

NCORD 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLASH TANK 1 


0.23234502E 

05 

0.74850804E 

03 

CONDENSATE FLASH TANK 2 


0.22643198E 

05 

0.59130434E 

03 

FINAL 

PRODUCT 

FLOW RATE * 


40467.45 KGS/HR 



TOTAL 

EVAPORATION IN THE PLANT = 

110595-55 KGS/HR 



steam 

REQUIRED 

IN BODY 1 1 ) = 


9460.56 KGS/HR 



STEAM 

REQUIRED 

IN BOCY( 2 ) = 


14522.45 KGS/HR 



TOTAL 

STEAM REQUIRED IN BODIES » 

23983.01 KGS/HR 



STEAM 

ecqncmy 

= 

4.6114 

KGS VAPOR/KG 

STEAM 



NUMBER OF ITERATIONS = 6 








PLANT NO. 203 


1 


MUMP HR OF EFFECTS 4 NUMBER OF BODIES 7 


rum L«utK i a s 3 2 1 

I FEED ARRAY 2 3 4 5 10 8 8 

DESIGN = 0.00 

STf : AM TEMP. = I35. B6 

CONDENSATE TEMP. = 51.67 

AREA RATIO CF BCCY(l) TC BCCY(2> = 1 
I SIM = 0 

LI CLOP FLASH TANK 1 
INTEGRAL HEATER 0 
IBLEED 1 

TOTAL FEED FLCty RATE = 151063.0 

MASS FRACTION FEEC = 0.139 
NUMBER OF FEEC STREAMS 2 
FEEC STREAM 1 
FEEC STREAM 2 

MIJLTl FLE FEED STREAM TC BODY l 
MULTIPLE FEEC STREAM TC BCCY 2 
MULTIPLE FEED STREAM TO BODY 3 
MULTIPLE FEEC STREAM TC BODY 4 
MULTIPLE FEEC STREAM TC BODY 5 
MULTIPLE FEED STREAM TC BCCY 6 
MULTIPLE FEEC STREAM TO BODY 7 


FCHEAT = 1.00 

FEED TEMP. = 71.11 

RADIATION LOSS FRACTION* 0.03> 

COO 

CONDENSATE FLASH TANK 2 
FINISHER EFFECT 0 
KALBRR 0 

MASS FRACTION PRODUCT = 0.52C 
IFSORC ARRAY 7 6 

75531.50 
75531.50 
0.0 1 
o.co 
o.co 
o.co 
o.co 
o.co 
o.co 




H T CCEFF 


AREA 


h t rate 


BODY 

1 

0 .98 835975 E 

00 

0.3811 1000E 

03 

0. 5502073 9E 

04 

bhdy 

2 

0.13738244E 

01 

Q.381070Q0E 

03 

0. 8440242 2E 

04 

BODY 

3 

0.22262526E 

01 

0.76216000E 

03 

0.13079819E 

C5 

BODY 

4 

0.21921212E 

01 

0.76214C00E 

03 

0 . 1 3340899E 

05 

B n DY 

5 

0.1 7940836E 

01 

0.76213000E 

03 

0. 1237340 2E 

05 

BODY 

6 

0 .13630507 E 

01 

0.76211000E 

03 

0 .1045131 2E 

05 

BODY 

7 

0.10787C04E 

01 

0 .7 6212CC0E 

03 

0.U666574E 

05 



VAPCR FLOW 

PRODUCT 


MASS FRACTION 

BODY 

1 

0.B6691777E 

04 

0.41922674E 

05 

0.50194974E 

00 

body 

7 

0.11613213E 

05 

0.50591845E 

05 

0. 4159380 9E 

CO 

BODY 

3 

0.18 755898 E 

05 

0.622C5C52E 

05 

0.33828564E 

00 

BODY 

4 

0.1 8^47125 E 

05 

0 .80961 1 23E 

05 

0 .25991 58 IE 

00 

BODY 

5 

0.15034706E 

05 

0.9960R379E 

05 

0.21 125809E 

CO 

BODY 

6 

0 .16 363397 E 

05 

Q.59168173E 

05 

0.1778242 8E 

CO 

BnDY 

7 

0.2Q056738E 

05 

0 . 55474926E 

05 

0 * 18966294E 

00 



T fcMP C 


TEMP TIN 


TEMP TOUT 


BODY 

1 

0.1355600QE 

03 

0.1194380QE 

03 

0. 1209530 OE 

03 

BODY 

2 

0.1 3556U00E 

03 

0-10598930E 

03 

0. 1194380 OE 

03 

BODY 

3 

0.11369800E 

03 

0 .9 3655396E 

02 

0.10598930E 

C3 

BODY 

4 

0.10164060E 

03 

3.8 1578445E 

02 

0.93655396F 

02 

BODY 

5 

0.90627796E 

02 

0.61896083E 

02 

0.81578445E 

02 

BODY 

6 

0.79389644E 

02 

0 .7 1 110000E 

02 

0. 6932864 4E 

C2 

BODY 

7 

0.67714864E 

02 

3.71110000E 

02 

0.53523663E 

02 





TEMP 0 IF F 


RPRISE 


ENTHALPY V 


body 

l 

0.T4607000E 

02 

0 . 725490COE 

01 

0.27347361E 

04 

BODY 

2 

0.161220 ODE 

02 

3 . 57400000E 

01 

0.2702372 6E 

C4 

body 

1 

0.7708 7000E 

01 

0.43487000E 

01 

0.26826904E 

C* 

BODY 

4 

0.79852000E 

01 

0.30276000E 

01 

0.2664067 OE 

04 

B n D Y 

5 

0.90493500E 

01 

0 .2 1888G00E 

01 

0 .2644699 IE 

04 

BODY 

6 

0.10.61C00E 

9 2 

0.16137800E 

01 

0. 2624088 7E 

04 

BODY 

7 

0.14191200E 

02 

3.1 8174400E 

01 

0. 2595894 5F 

04 



ENTHALPY L 

IN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

i 

0. 49 6171 72 E 

03 

0 .5057 3578E 

03 

0.56980873E 

03 

b^dy 

p 

0.41958972E 

0 3 

0.49617172E 

03 

0.56980873E 

03 

BODY 

2 

0.36226675 E 

03 

3 .4 1958972E 

03 

0 .4767610 IF 

C3 

BODY 

4 

0.7H01280E 

03 

0 . 362 266 7 5E 

03 

0.4257644 8c 

C3 

BODY 

5 

0.22851362 E 

03 

0.31101280E 

93 

0.37936384E 

03 

BODY 

6 

0.27523159E 

03 

D.26153198E 

03 

0.33214066E 

03 

BQHY 

7 

0.27523159E 

03 

0.1 9329707E 

03 

0.28321 086E 

03 

NLGRD 

ARRAY = 

4 










PRODUCT 


VAPCR F LOW 

LIQLOP 

1 FLASH TANK 1 


0 .4046 7454E 

05 

0 .1 455288 1C 

04 





MASS FRACTION 

BPRLFT 


LIQLCR FLASH TANK 1 


0.52LC0QQOE 

00 

0*7576271 7E 

01 

NCcBH 

ARRAY = 

3 4 










PRODUCT 


VAPOR FLOW 

CONDENSATE FLAsH TANK 1 


3 .2 3236893E 

05 

0.74858505E 

03 

CONDENSATE FLASH TANK 2 


0.22645528E 

05 

0.5913651 8E 

03 

FINAL 

PRODUCT 

FLOW RATE = 


40467.45 KGS/HR 



TOTAL 

EVAPORATION IN THE PLANT = 

110595.55 KGS/HR 



STEAM 

RFCUIRED 

IN BOCYIl) = 


9465.42 KGS/HR 



STEAM 

RECUIREC 

IN BCDY{ 2 ) = 


14520.06 KGS/HR 



TOTAL 

STEAp REQUIRED IN BCClES = 

23985.48 KGS/HR 



steam 

ECONOMY 

=5 

4- * 6 1 09 

KGS VAPOR/KG 

STEAM 



NUMBER OF ITERATIONS * 6 








PLANT NO. 204 




NUMBER OF EFFECTS 6 NUMBER OF BODIES 7 

FLCU CRDER 7 6 5 4 3 2 1 

IFEED ARRAY ? 3 4 5 10 8 8 

D c S IGN = O.OC FCHEAT = 1.00 

STEAM TEMP. = 144,5.) FEED TEMP. = 75.00 

CONDENSATE TEMP. = 46.10 R AC I AT ION LOSS FRACTION* 0.035 

AREA RATIO CF 8CDY { 1 ) TC BCCY { 2 ) = 0.323 
I SI M = 0 


LICICR FLASH TANK 1 


CONDENSATE FLASH TANK 1 


INTEGRAL 

HEATER 0 


FINISHER EFF = 

CT 0 


IBLEEC 0 




KALBPR 0 



TOTAL 

FEE 

D FLCW RATE = 

162500 

.03 



MASS 

FRACTION 

FEEC = 0.165 


MASS FRACTION 

PRODUCT * 0.545 

NUMBER OF 

FEED 

STREAMS 2 


IFSORD ARRAY 

7 6 


FEED 

STREAM 1 



81250.00 



FEED 

STREAM 2 



81250.00 



MULTIPLE 

FEED 

STREAM TC BODY 

1 

0. CO 



MULTI PlE 

FEED 

STREAM TO BODY 

2 

0.00 



MULTI PLE 

feec 

STREAM TO BODY 

3 

0.00 



MULTI PLE 

FEEC 

STREAM TC BCDY 

4 

0. 00 



MU L TI PLE 

FEED 

STREAM TC BCDY 

5 

0.00 



MULTI PLE 

FEEC 

STREAM TC BODY 

6 

0.00 



MULTI PLE 

FEEC 

STREAM TC BCDY 

7 

0.00 






H T CCEFF 


AREA 

H T RATE 


body 

1 


0.12149886E 

01 

0 . 15751569E 03 

0. 3138290 5E 

04 

BODY 

2 


0.14090346 E 

01 

0.48773459E 03 

0 • 11814468E 

05 

BODY 

3 


0.14590081E 

01 

0.64682212E 03 

0.13070761E 

05 

BODY 

4 


0.16650009E 

01 

0.81982129E 03 

0.13529463E 

€5 

BODY 

5 


0.14760025E 

01 

0 .8 1982046E 03 

0.1230151 IE 

05 

BODY 

6 


0.U979998E 

01 

Q.819S1967E 03 

0.10179972E 

05 

BODY 

7 


0.105499846 

01 

0.81981910E 03 

0.12290341E 

C5 




VAPCR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 


0.49o92823E 

04 

0.521 12059E 05 

0.514516226 

00 

BODY 

2 


0.15389797E 

05 

0.57081420E 05 

0.46972 37 7E 

00 

BODY 

3 


0.17911690E 

05 

0.72471296E 05 

0.36997407E 

00 

BODY 

4 


0.1 8276193 E 

05 

0 .903 83617E 05 

0.2966522 IE 

00 

BODY 

5 


0.1 4359191 E 

05 

0.10865997E 06 

0. 2467559 9E 

QO 

BODY 

6 


0.17136423E 

05 

0 .641 13745E 05 

0.20910102E 

00 

body 

7 


0.22344913E 

05 

0 • 58905379E 05 

0. 2275895 7E 

00 




TEMP C 


TEMP TIN 

TEMP TOUT 


BODY 

1 


0.14450000E 

03 

Q.12730869E 03 

0.12810176E 

03 

BODY 

2 


0.144500Q0E 

03 

0.10677245E 03 

0.12730869E 

03 

BODY 

3 


0 .12062273 E 

03 

3 .9 1924402E 02 

0.10677245E 

03 

BODY 

4 


0.10183607E 

03 

0.78095968E 02 

0.91 92440 2E 

02 

BODY 

5 


0.88262028E 

02 

0.57410981E 02 

0.78095968E 

02 

BODY 

6 


0.75295945E 

02 

0.75000000E 02 

0. 64930 892E 

02 

BODY 

7 


0.62779614E 

02 

0.75000000E 02 

0. 4856961 4E 

02 



TEMP DIFF 


BODY 

1 

0.1 6398236E 

02 

BODY 

2 

Q.17191310E 

02 

BODY 

3 

0.13850273E 

02 

BODY 

4 

0.99116709E 

01 

BODY 

5 

0.10166059E 

02 

BODY 

6 

0 .10 365052 E 

02 

BODY 

■7 

0 .14210001 E 

02 



ENTHALPY LIN 

BODY 

i 

0.54908407E 

03 

BODY 

2 

0 .421 82251 E 

03 

BODY 

3 

0 . 34943527E 

03 

BODY 

4 

0.28997344E 

03 

BODY 

5 

0.20410194E 

03 

BODY 

6 

0.28825176E 

03 

BODY 

7 

0.28825176E 

03 

NLORD 

ARRAY = 

4 



liqlcr FLASH TANK 1 
LICLCR FLASH TANK 1 
NCORD ARRAY = 3 

CONDENSATE FLASH TANK 1 


FINAL PRODUCT FLOW RATE = 

TOTAL EVAPORATION IN THE PLANT = 
STEAM RECUIRED IN BOCYI!) = 

STEAM REQUIRED IN B0DY<2> = 

TOTAL STEAM REQUIRED IN BODIES = 
STEAM ECONOMY * 4.3275 

NUMBER OF ITERATIONS * 6 


BPRISE 


ENTHALPY V 


0 . 74790359E 

01 

0.27465160E 

C4 

0 .66859619E 

01 

0.271 34608E 

C4 

3 .493 63798E 

01 

0. 2683606 8E 

C4 

3.36623745E 

01 

0.26609123E 

04 

0 .28000231E 

01 

0. 2638404 2E 

04 

0.21512774E 

01 

0.26160035E 

04 

0 .24696171E 

01 

0.25865665E 

04 

ENTHALPY LOUT 

ENTHALPY C 


0 .55634209E 

03 

0.60815468E 

C3 

3 . 54908407E 

03 

0. 6081546 8E 

03 

3 .42182251E 

03 

0. 5061390 8 E 

C3 

0 .34943527E 

03 

0.42658995E 

03 

0 .28997344E 

03 

0.36941104E 

03 

3 .23769298E 

03 

0.31497069E 

03 

0.16754081E 

03 

0.2625571 7E 

03 

PRODUCT 


VAPOR FLOW 

3 .49197250E 

05 

0. 2915261 3E 

04 

MASS FRACTION 

8 PRLFT 


3 . 545COOOOE 

00 

0.80213748E 

01 

PRODUCT 


VAPOR FLOW 

3.25298250E 

05 

0. 8840770 3E 

03 


49197.25 KGS/HR 
113302.75 KGS/HR 
5495.16 KGS/HR 
20687.17 KGS/HR 
26182.33 KGS/HR 
KGS VAPOR/KG STEAM 



PLANT NO. 20 5 


NUMBER OF EFFECTS 6 
FLOfe CROFR 675 

4 3 

2 

1 

NUMBER OF 

BODIES 7 

IFEED ARRAY 234 
DFSIGN = 0.00 

5 7 

8 

6 

FCHEaT ■ 

1.00 

STEAM TEMP. = 136. 6u 




FEED TEMP 

. « 81.11 

CONDENSATE TEMP. = 

51.20 



RADIATION 

LOSS FRACTICN= C.000 

AREA RATIO CF BCDY ( 1 } 

TC BCCY ( 2 ) 

= 0.639 



in I N = 0 

LIGLCR FLASH TANK 1 CONDENSATE FLASH TANK 0 

INTEGRAL HEATER 0 FINISHER EFFECT C 

ULEED 0 KALBPR 0 


TOTAL 

FEED FLCW RATE = 

150000. 

00 



MASS 

FRACTION 

FEED = 0.147 


MASS FRACTION 

PRODUCT = 0.531 

NUMBER OF 

FEED 

STREAMS 1 


IFSCRD ARRAY 

6 


FEED 

STREAM 1 



85700.00 



MULTIPLE 

FEED 

STREAM TO BOCY 

1 

0.00 



MULTI PLE 

FEED 

STREAM TC BODY 

2 

0.00 



MULTIPLE 

FEED 

STREAM TO BCCY 

3 

0.00 



MULTIPLE 

FEED 

STREAM TO BODY 

4 

0.00 



MULTI PLE 

FEED 

STREAM TC BCDY 

5 

64300.00 



MULTIPLE 

FEED 

STREAM TO BCDY 

6 

0. CO 



MULTIPLE 

FEED 

STREAM TC BODY 

7 

o.co 






H T CCEFF 


AREA 

H T RATE 


BODY 

1 


0.10046005E 

01 

0.26200000E 03 

0.41060032E 

04 

BODY 

2 


0.12625802E 

01 

0.41OCO00OE 03 

0-9317842 3E 

04 

BODY 

3 


0.25828622 E 

01 

0.67500000E 03 

0. 1290139 7E 

05 

BODY 

4 


0.17586438E 

01 

0.67500000E 03 

0.11811491E 

05 

BODY 

5 


0.17978983E 

01 

3.675C0C00E 03 

0.10922232E 

05 

BODY 

6 


0.28208618E 

01 

0.67500000E 03 

0.10186837E 

05 

BflDY 

7 


0 .1 5446602E 

01 

0.67500000E 03 

0.12928806E 

05 




VAPCR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 


0 .63186661 E 

04 

0 .4262 1114E 05 

0.51734921E 

CO 

BODY 

2 


0.12762318E 

05 

0.491C0000E 05 

0.44908350E 

00 

BODY 

3 


0.1 8102909E 

05 

0.62022538E 05 

0.35551 592E 

00 

BODY 

4 


0 .1,6169047 E 

05 

0 .80125462E 05 

0.27519342E 

00 

BODY 

5 


0.14890392 E 

05 

0 .9 629451 IE 05 

0.228S8501E 

00 

BODY 

6 


0.17343979E 

05 

0.68356031E 05 

0.18429829E 

00 

BODY 

7 


0.21471 USE 

05 

0.46884896E 05 

0.26869 84 7E 

00 




temp c 


TEMP TIN 

TEMP TOUT 


BODY 

1 


0.11300000E 

03 

0 .1 1860000E 03 

o.moooooE 

03 

BODY 

2 


0 .1 1300000E 

03 

0.10450000E 03 

0.11860000E 

03 

BODY 

3 


0.10120000E 

03 

0.909500O0E 02 

0.10450 OOOE 

03 

BODY 

4 


0 .88800000 E 

02 

0.79100000E 02 

0.90950000E 

02 

BODY 

5 


0.77400000E 

02 

0.533COOOOE 02 

0.79100000E 

02 

BODY 

h 


0.69250000E 

02 

3.8I110000E 02 

0. 7055000 OE 

02 

BODY 

7 


0.511 99999E 

02 

0.70550000E 02 

0. 5330000 OE 

02 



2 .??- 




TEMP DIFF 


BPRISE 


ENTHALPY V 


BODY 

1 

G.15600000E 

02 

0 .80000000E 

01 

0. 2703704 3E 

04 

BODY 

2 

0.18000000E 

02 

3.56000000E 

01 

0.26833205F 

04 

BODY 

3 

0.73999999E 

01 

0 . 33000000E 

01 

0.266140516 

04 

POnY 

4 

0.99500000 E 

01 

0.215CD000E 

01 

0.26413000E 

04 

body 

5 

0.90000000E 

01 

0.17CC0000E 

01 

0. 2626848 5E 

04 

BODY 

A 

0.53500000E 

01 

3 . 13000000E 

01 

0.259451026 

04 

RODY 

7 

0.1 2400000 E 

02 

0.21000000E 

01 

0. 2595347 5E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.49043022E 

03 

0 . 506G4545E 

03 

0. 5742594 6E 

03 

BODY 

2 

0.41U05955E 

03 

0 .490 A3022E 

03 

0.57425946E 

03 

BODY 

3 

0.34713264E 

03 

0.410C5955E 

03 

0.42390403E 

03 

BODY 

4 

0.29714725E 

03 

0.34713264E 

03 

0.37167370E 

03 

BODY 

5 

0.I7994182E 

03 

0 . 297 14725E 

03 

0. 3237936 9E 

03 

BODY 

6 

0.31795A21E 

03 

0.26582021E 

03 

0.2896385 8E 

03 

BODY 

7 

0 .26582021 E 

03 

0.17994182E 

03 

0.2141466 3E 

03 

NLGRD 

ARRAY = 

3 










PRODUCT 


VAPOR FLOH 

II QLOF 

i FLASH 

TANK 1 


0.41205007E 

05 

0.1416117 OE 

04 





MASS FRACTION 

BPRLFT 


LIQLOR FLASH 

TANK 1 


0 . 53100000E 

00 

0.88000000E 

01 

FINAL 

PRCHICT 

FLCh RATE = 


41525.42 KGS/HR 



TOTAL 

EVAPCR/STICh IN THE PLANT = 

108474.58 KGS/HR 



STEAM 

REQUIRED IN ROCY(l) = 


6861.57 KGS/HR 



STEAM 

REGUIREO IN BOCY(2) = 


15571.11 KGS /HR 



TOTAL 

STEAM REQUIRED IN BODIES = 

22432.69 KGS/HR 



STEAM 

economy 

ss 

4.g356 

KGS VAPOR/KG 

STEAM 




NUMBER OF ITERATIONS = 7 



PLANT NO. 206 


NUMBER OF EFFECTS 6 

FLCW TRDER 6 7 5 4 3 2 1 

IFF ED ARRAY 2 3 4 5 7 B 6 

DESIGN = C.CO 

STEAM TEMP. = 143.2') 

CONCEN SATE TEMP. = 60.80 

AREA RATIO CF BCDY(l) TC BCDY { 2 ) = 

I S I M = 0 

LIQLOR FLASH TANK 1 
INTEGRAL HEATER 0 
IRLEED J 


TOTAL 

FEED FLCW RATE = 

138900 

MASS 

FRACTION 

FEEC = 0.143 


NUMBER OF 

FEFC 

5TRFAMS 1 


FEEn 

STREAM 1 



MULTIPLE 

FFED 

STREAM TC BCCY 

1 

MULTI RLE 

FFFC 

STREAM TO BODY 

2 

MULTI PLE 

FEEL 

STREAM TC BODY 

3 

MULTIPLE 

FEED 

STREAM TO BCCY 

4 

MULTI PLE 

FEEC 

STREAM TO BOCY 

5 

MULTI PIE 

FEED 

STREAM TO BCCY 

6 

MULTIPLE 

FEEC 

STREAM TO BODY 

7 




H T COEFF 


RODY 

1 


0.93078309E 

00 

BODY 

2 


0 .14037548 E 

01 

BODY 

3 


0.12184345E 

01 

BODY 

4 


0.28397094E 

01 

BODY 



0.22544228 E 

01 

BODY 

6 


0.14540901 E 

01 

BODY 

7 


0 .25656921 E 

01 




VAPOR FLOW 

BODY 

1 


0.52612118E 

04 

bf>dy 

2 


0 .11853512 E 

05 

BODY 

3 


0.17123533E 

05 

RODY 

4 


0.1 5667896E 

05 

BODY 

5 


0.13474908E 

05 

BODY 

6 


0.3 5832691 E 

05 

BODY 

7 


0.18301306E 

05 




TEMP C 


BODY 

l 


0.12250000E 

03 

BODY 

2 


0.12250000E 

03 

ROD V 

3 


0.1Q483000E 

03 

BODY 

4 


0.93720000E 

02 

BODY 

5 


0.84610000E 

02 

BODY 

6 


0.71 800000E 

02 

BODY 

7 


0.60800000E 

02 


NUMBER OF BODIES 7 


FCHEAt = 1.00 

FEED TEMP. = 81.11 

RADIATION LOSS FRACTION® 0.000 

0.639 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 

00 

MASS FRACTION PRODUCT * 0.506 
IFSORD ARRAY 6 

81900.00 
0.00 
0.00 
0.00 
0.00 

57000.00 


0 

i.OO 



0 

(.00 



AREA 


H T RATE 


0.26200000E 

03 

0.33726553E 

04 

0.410COQOOE 

03 

0.91223004E 

04 

3.67500000E 

03 

0.12065243E 

05 

0.67500000E 

03 

0.1 1079126E 

05 

0.67500000E 

03 

0.10393453E 

05 

0.67500000E 

03 

0. 95010 244E 

04 

0.67500000E 

03 

0.1120501 9E 

05 

PRODUCT 


MASS FRACTION 

0 .4 1Q92629E 

05 

0.48336406E 

00 

0.46500000E 

05 

0. 4271548 4E 

00 

0.58499672E 

05 

0. 3395352 4E 

00 

0 .75623232E 

05 

0.26265341E 

00 

0 .9 1291147E 

05 

0.21757531E 

00 

0.66067328E 

05 

0.1772691 6E 

00 

3.47766052E 

05 

0.24518878E 

CO 

T EMP TIN 


TEMP TOUT 


3.12735000E 

03 

0.1293700QE 

03 

0.10783Q00E 

03 

0. 1273500 OE 

03 

0.9572000 IE 

02 

0 .1078300 OE 

03 

0.86170000E 

02 

0.95720001E 

02 

0 .62630000E 

02 

0.8617Q000E 

02 

3 -81110000E 

02 

0.73020001E 

02 

Q.73020001E 

02 

O.6263OOOQE 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


Bnnv 

X 

O.l 3830000E 

02 

0 .A87COCOOE 

01 

0.27163389E 

04 

body 

2 

0.1 5850000E 

02 

9.485COOOOE 

01 

0*2688108 IE 

04 

RnpY 

3 

0.14670000E 

D 2 

0.30CCOOOOE 

01 

0. 2668965 2E 

04 

BODY 

4 

0.57799999E 

01 

0 .20000000E 

01 

0 .2653197 2E 

04 

Bnt)Y 

5 

Q.68300000E 

01 

0 .15600000E 

01 

0.26311122E 

04 

BODY 

6 

D.96799999E 

01 

3 . 122C0000E 

01 

0.26U5344E 

04 

BODY 

7 

0.6470O000E 

01 

0 • 18300000E 

01 

0.2612172 9E 

04 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BODY 

1 

0.54790846E 

03 

0 .564 12218E 

03 

0.60256600E 

03 

body 

2 

0.42976834E 

03 

D . 54790846E 

03 

0.6025660 OF 

03 

BODY 

3 

0.37224520E 

03 

D.42976834E 

03 

0. 4392376 3E 

03 

R<->Oy 

4 

0.33142024E 

03 

0 .372 24520E 

03 

0.3923831 8E 

03 

BODY 

5 

0 .22216491 E 

03 

0 .331 A2024E 

03 

0 .3540596 8E 

03 

BODY 

6 

0.31852191E 

03 

0.27769183E 

03 

0.30031940E 

03 

BODY 

7 

0.27769183E 

03 

0.22216491E 

03 

0. 2542766 6E 

03 

NLCRD 

ARRAY = 

3 










PRODUCT 


VAPOR FLOW 

LIQUOR FLASH TANK 1 


0 .3896 2098E 

05 

0.21 305 890E 

04 





MASS FRACTION 

BPRLFT 


LIQLOR FLASH TANK 1 


0.50600000E 

00 

0.7600000 IE 

Cl 

FINAL 

PRODUCT 

FLOW RATE * 


39254 .35 KGS/HR 



TOTAL 

EVAPORATION IN THE PLANT = 

99645.65 KGS/HR 



STEAM 

RECUIREC 

in eecY(i) = 


5688.28 KGS/HR 



STEAM 

REQUIRED 

IN B0CYI2) = 


15385.57 KGS/HR 



TOTAL 

STEAM REQUIRED IN BODIES = 

21073.86 KGS/HR 



STEAM 

ECONOMY 

as 

4.7284 

KGS VAPOR/KG 

STEAM 



NUM8ER OF ITERATICNS = 7 








2. SO 


PLANT NO. 20 7 


NUMBER OF EFF C CTS 6 

FLCk CRDER 6 7 5 4 3 2 1 

IFEED ARRAY 2345786 

DESIGN = ”.0n 

STEAM TEMP. = 140.90 

CONDENSATE TEMP. = 68.12 

AREA RATIO CF BCOYCl) TC B0CYI2I 

ISIM = 0 

LIQLCP FLASH TANK 1 
INTEGRAL HEATER 0 
IBLFED 0 


NUMBER OF BODIES 7 


FCHEAT = i.CO 

FEED TEMP. * 78.33 

RADIATION LOSS FRACTION* C.OCO 

0.639 

CONDENSATE FLASH TANK 0 
FINISHER EFFECT 0 
KALBPR 0 


THTAL 

FEE 

0 FLCW RATE = 

110300. 

00 



MASS 

FRACTION 

FEEC = 0.149 


MASS FRACTION 

PRODUCT = 0.480 

NUMBER of 

FEEC 

STPFAMS 1 


IFSORD ARRAY 

6 


FEET 

STREAM 1 



64800.00 



MULTI FLC 

FEED 

STREAM TO BODY 

1 

O.CO 



multi ple 

REED 

STREAM TO BODY 

2 

O.CO 



MULTI PLE 

FCEC 

STREAM TC BODY 

3 

0.00 



MULTI PLE 

FEEC 

STREAM TO BODY 

4 

0.00 



MULTI PLF 

FEEC 

STREAM TO 60CY 

5 

45500. CO 



MULTI PLE 

FEEC 

STREAM TC BODY 

6 

0.00 



MULTI FLF 

FEED 

STREAM TC BODY 

7 

0.00 






H T CCEFF 


AREA 

H T RATE 


BODY 

1 


0.1 0543502 E 

01 

3.262COOOOE 03 

0.2930903 8E 

04 

BODY 

2 


0.14411582E 

01 

0.41000000E 03 

0.71554947E 

04 

BODY 

3 


0.1 2947364E 

01 

0.67500000E 03 

0. 9796946 4E 

04 

BODY 

4 


0 .10013811 E 

01 

0.67500000E 03 

0.8753322 5E 

04 

BODY 

5 


0.20423817E 

01 

0.67500000E 03 

0 .8202715 AE 

04 

BODY 

6 


0.10S56195E 

01 

0.67500000E 03 

0.72465638E 

04 

BODY 

7 


0.25782409E 

01 

0.67500000E 03 

0. 7831406 6E 

04 




VAPOR FLOW 

PRODUCT 

MASS FRACTION 

BODY 

1 


0.46479886E 

04 

0 .3 5555811E 05 

0.46222262E 

00 

BODY 

2 


0.95769470E 

04 

0.40300000E 05 

0.40780893E 

00 

BODY 

3 


0.1 3438841 E 

05 

0.49973148E 05 

0. 3288706 2E 

00 

BODY 

4 


0.12470101 E 

05 

0.63412C14E 05 

0.2591732 9E 

00 

BODY 

5 


0. 10342 647E 

05 

0 .7 5882136E 05 

0.21658193E 

00 

BODY 

6 


0.11353715E 

05 

0.53446303E 05 

0.1 8065234E 

00 

BOpY 

7 


0.12721551 E 

05 

0.40724782E 05 

0.23708414E 

00 




TEMP C 


TEMP TIN 

TEMP TOUT 


BODY 

1 


0.12440000E 

03 

0.12879000E 03 

0. 1302900 OE 

03 

BODY 

2 


0.12440000E 

03 

0.11279000E 03 

0*1287900 OE 

03 

BODY 

3 


0.10990000E 

03 

0.97250000E 02 

0.11 27900 OE 

03 

BODY 

4 


0.95250000E 

02 

3 • 89050000E 02 

0. 9725000 OE 

02 

BODY 

5 


0.87500000E 

02 

3 .69899999E 02 

0.8905000CE 

02 

BODY 

6 


0.75610000E 

02 

0.78330000E 02 

0.7683COOOE 

02 

BODY 

7 


0.68120000E 

02 

0.76830C00E 02 

0.69859999E 

02 





TEMP DIFF 


BPRISE 


ENTHALPY V 


body 

l 

0 .] 0610000E 

02 

0.589C0C0QE 

01 

0 .2718007 IE 

04 

BODY 

2 

0.12110000E 

02 

0.43900000E 

01 

0. 2695300 9E 

04 

BODY 

a 

0.11210000E 

02 

0.289C00006 

01 

0.26712595E 

04 

BHOY 

4 

0.12950000E 

02 

0.20000000E 

01 

0.26579333E 

04 

body 

5 

0.99 50 0 0 00E 

01 

0.15500000* 

01 

0 .2637631 2E 

04 

BODY 

6 

0 • 10 170000E 

02 

0.1 2200000E 

01 

0.2624382 IE 

04 

body 

7 

Q.45Q00000E 

01 

0 . 178COCOOF 

01 

0.26249682E 

C4 



ENTHALPY LIN 

ENTHALPY LOUT 

ENTHALPY C 


BHOY 

1 

0 .55676804 E 

03 

0.56958883E 

03 

0.5926891 6E 

C3 

body 

2 

0 .4588761 5 E 

0 3 

0 • 55676804E 

03 

0.5926891 6E 

03 

BODY 

a 

0 .38028380E 

03 

0.45827615E 

03 

0.4606782 3E 

03 

BODY 

4 

0 .34511011 E 

03 

0.38028380E 

03 

0. 3988295 9E 

03 

BODY 

5 

0.25476144E 

03 

0 . 3451 101 IE 

03 

0.36620658E 

03 

BODY 

b 

0.a053218lE 

03 

0.29400703E 

03 

0.3162873 8E 

03 

BODY 

7 

0.79400703E 

03 

0.25476144E 

03 

0.28490 70 3E 

03 

NLQRD 

ARRAY = 

3 










PRCDUCT 


VAPOR FLOW 

LIQLCR FLASH 

TANK 1 


0.34046604E 

05 

0 .1509247 8E 

€4 





MASS FRACT 

ION 

BPRLFT 


LIQLGR FLASH 

TANK I 


3.480C00C0E 

00 

0.6610000CE 

Cl 

FINAL 

PRODUCT 

FLOW RATE = 


34238.96 KGS/HR 



total 

EVAPORATION IN THE PLANT = 

76061.04 KGS/HR 



STFAM 

RECUIREC IN POCYfl ) = 


4927.20 KGS/HR 



STEAM 

RECUIREO IN ROCY( 2 ) = 


12029.24 KGS/HR 



TOTAL 

STEAM RECUIREC IN BODIES = 

16956.44 KGS/HR 



STEAM 

FCCNCMY 

ss 

4.4857 

KGS VAPOR/KG 

STEAM 



NUMBER OF ITERATIONS = 7 








